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FOREWORD 

The .P roceedings^ from the Council for Exceptional Children's First National 
Conference -on th e Use of Microcom put e r s i n Special Education r e [fl ec t s m y c h 
- of the _st ate-pf-the-art appl ic at ion of microcomputer technology. The need 
for basic workshops on microcomputer use and for information on practical 
app 1 icat ions of computers in special education was reflected by the over- 
whelming turnout at the March 1983 conference in Hartford , Connect icat. . 
People from all over the United States as well as Canada, Austral ia, and 
Europe attended this conference. The turnout was so large that many 
presentations were repeated at least once and many twice daring the 
conference. 



Primarily due to the proliferation of low-cost computers in edacation 
and society, it is not surprising that there is ah enormous demand for 
information regarding the applications and use of computers in the field 
of special education. These proceedings provide up-to-date information in 
a d if ferent format than other recently published books. These are spec if ic 
applications rather than theory. It will serve as a sourcebook rather 
than a textbook. 

Computer usage in special education is a natural extens ion of_ instruc- 
tion because of the many* similar it ies among the character ist ics of com- 
puters, instructional methods used in spec ial educat ion, and the learn ing 
characteristics of handicapped children. These similar ities include the 
ab i 1 i ty to i nd i v i du al ize and to pro v i de needed repet i t i on an d the com- 

- puter 's_inf in jte patience in drill and practice. The computer can also be 
programmed using the principles of applied behav ioral analysis to provide 
consistent and systematic feedback and rein fo rc erne nt for chil dre n. Another 
similarity is in the logical sequencing used in programming computer soft- 

. ware and th* spec ial educ at ion instruct ional methods of skill sequenc ing 

and task analys is. 'The .computer is _an_ idea 1. jtied jum _f "p>_def jhjhg_and 

objectively measuring progress toward mastery criteria in instructional 
tasks, a 1 1 ow i ng teachers to collect and analyze more data on student 
performance than prev iously possible with in the parameters of the ir 
classroom. 



These proceedings* represent an initial attempt to provide special 
edacators with current information regarding microcomputers and their 
ut i 1 izat ion jn spec ial educat jgn. Presenters were_ asked to submjt 
information for inclusion in this book. Two levels of submissions were' 
avail able for presenters . They could e it her provide a brief abstract of 
the ir session or prov ide_,a more _detaj led_ paper for the proceed ing s _ Cpm- 
mercial presentations and information from exhibitors were requested as_ 
well as inform at ion from progranT participants^ ED numbers at the end of 
some/ papers indicate that the paper is also in the ERIC Data Base. ERIC 
ciecuments may be ordered in microfiche or paper format from the ERIC 
Documeirt Reproduction Service (EDRS) P.O. Box 190, Arl ington, VA 22210. 



In organizing the proceedings we have presented them. themat ical ly 
several reasons. F irst, this format provides a practical means of 
jnformat ion retr ieval , because most readers will be interested in a 
particular application of/ m* icrocomputers . in 'spec ial_ education. Second, 
themat ic categor izat ion of the papers helps provide a basis to compare and 
synthesize the information available- in the proceed in^s. We have also 
chosen to present deta iled papers at the beginning^of each sect ion 
followed by input and output br ief s . The input and output port ion of each 



section Includes, brief abstracts of information presented at the con- 
ference, The Tahle of Contents provides an overview of the thematic 
categor ies Jnc iucjod in the. proceedings... These sections are "Overview of 
Micr ocompaters in Special Education"; '•Computers in Special Education 
Management"; "Teacher Training", " Instruct lonal _App ligations with 
Computers"; "Computers as/Tools"; and "Commercial Resources'." 

The overview section presents broad top ics of microcomputer applica- 
tions in special education, it includes the two keynote presentations 
from the conference as well as other presentations of wide interest. The 
management sect ion_presents material directed toward computer-assisted 
management and computer-managed instruction; it should be of interest to 
both teachers and administrators. The teacher training section is directed 
specifically toward teacher literacy in the use of microcomputers, as 
opposed to "Instructional Applications of Computers," Section 4, which 
discusses training children In computer literacy and^resents some of the 
instructional uses.pf microcomputers with except iorfsfMshildren. « The tools 
sect ion discusses the use of. computers as tools by hand Ttapped indiv id- 
uals t Although teaching exceptional children_to_use the Microcomputer as 
a tool could be incorporated in the prev ious .sect ion, the use of the _ 
compute^ as a prosthetic or adaptive tool differentiates/this material 
from instruct ional app 1 icat ions in computers. J 

The sixth and final section of the proceedings is the commercial 
resources section. This section provides informat ion "from commerc ial 
developers and presenters related to their part icular hardware and 
software and prov ides informat ion on how to obtain the se mater ial s . 



Michael M. Behrmann 
Liz Lah.ra 
March 1984 
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SECTION 1 



INTRODUCTION:' OVERVIEW OF MICROCOMPUTERS IN SPECIAt EDUCATION 

Section 1 include^ five articles providing generic information regarding 
computer use tn special education included are the two keynote addresses, 
a discussion of the need for computer ljteracy in speoial education, an 
introductory paper regarding the uses of computers in ^special education, 
and.finally some software marketing considerations for special education 
software. v * * ; . •. { 

The fira£ article is the first keynote speech for the conference. 
Hofmeister begins by trying to_p]ace the micrpcomputer_and_the computer 
into perspective in the, current social environment. He discusses the broad 
educational implication's of computers and microcomputers in society and 
the impact of computers on the learning process, The ma^pr portion of 
this document addresses the special education applications of micro- _ 
computers A including tool applications of microcomputers. Topics Included 
are (1) computer-assi,sted instruction, h lighl ighting. dr i 1 1 -anti-practice 
programs and tutorial programs; (2) general implications of computer- 
assisted instruction ; £3} management and admini strati ve imp] I j cations , of 
computersin special-education; _ (4) computer-managed instruction; and (5) 
computer literacy. The paper closes with a discussion of the ^computer and 
the changing roT-e of the teacher in special education. 

The second keynote presentation addresses the future of education and v 

the microcomputer revolution. Bi tter. begins. with a review of recent 

developments and the increasing momentum of technological change facing 
society. Current computer applications in spec] al education are high- 
lighted, using a variety of specific examples of programming implemented, 
in the author's state. A discussion of computer literacy and the need-to 
develop a school-based curriculum for computer 1 iteracy f ol lows . In clos- 
ing, thoughts on future innovations that are likely to. affect education in 
general and special education in particular are presented. 

The last three articles in this section address computer literacy, 
implementation, _ and _ software development. Cain discusses. the importance 
of providing daily computer literacy skills activities for mildly and 
moderately handicapped individuals. He highlights how handicapped people 
use the computer as a communication*tool , a prosthetic device, a problem- 
solving tool, and finally a recreational tool. In a series of presenta- 
tions Taber and Hannafdrd discuss 1 iteracy, microcomputer systems, 
requirements for implementation of the microcomputer into educational , 
systems, and speoific uses for the microcomputer in special education. 
They include methods of evaluating mi crocomputfer hardware and so ftware . _ 
SFuchs. 1 ooks at computer software marketing cons i derations f tfFj^efrti a] ^ 
software developers. He notes. the factors'.? that commercial producers of 
software are aware of when reviewing software for possible commercial 
publication. These include marketing distributions, patterns for soft- 
ware, analysis of consumer .demands for the software, analysis of what is 
quality, and how quality affects software. The implications of future 
developments in technology and planned obsolescence of today's software is 
also discussed. 

• \ ' y 

1 ; . • 
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THE SPECIAL EDUCATOR IN THE INFORMATION AGE 

/ 

KEYNOTE PRESENTATION 

Alan M. Hofmeister _ « f 

Dean, School of Graduate -Studies UMC-09 

Utah State .University - A 

Logan, ^ah- 94322 . 



INTRODUCTION: THE UMBRELLA PHENOMENA 

The major purpose of this conference is to share information on the 
applications of the microcomputer to special education. Before we can 
discuss microcomputer applications, we must place the computer in 
perspective. Contrary to many statements in the press and notwithstanding 
Time's award (Time, 1983) to the computer as* the machine of the year, the 
major phenomenon that we are witnessing. is not a computer revolution. The 
major phenomenon 1s the birth of the information age. We represent the . 
last generation of the industrial age. The pupils cpming to school are . 
the first generation of the information age. When today's eighth-graders 
take their place in society t w75 percent o.f them will b? involved in 
inftxunati on-rel ated industries*. 

We are participating in a massive change in the structure of society. 
' For th °se of us whose 1 ife span will include the transition between these 
two, ages--the industrial and the inf ormtion age--this is indeed a time of 
wonder, challenge, and confusion. Like the adolescent caught between 
childhood and adulthood, we are experiencing that strange mixture of 
excrement and confasion as some of our traditional reference points dis- 
solve and we try to determine which of the new directions has substance 
and which are shal low* seductive facades. 

B y assigning the information age the role of umbrella phenomenon, I in 
ho way want to bel ittle or minimize the impact of the computer. The 
compater is the major' tool of the inf ormation_a§e*__ByJ[ serious study of 
th e computer we can get glimpses of the nature of the coming ^formation 
age and of the potential impacts on us as individuals, and society as a 
whole . • ~ t - 

i __ . 

j BROAD EDUCATIONAL IMPLICATIONS 

One of the^lessons that we have. learned from P.L. 94-142 is_that we are_ 
educators first and special educators second. We cannot hope to serve the 
handicapped popalation-eff ectively if we lose sight, of the'bverall mission 
of the educational profession. One of the primary Impacts of the informa- 
tion age on the education profession as a whole is tied to a dramatic 
change in the way we approach the storage, retrieval, and appl ication"of 
information. We were raised in an age when much of the critical knowledge 
that we gained in school could be contained ,in a_few textbooks. Most of 
%his knowledge stayed viable foY years after we finished the formal educa- 
tion process. The rapid expansion of our knowledge base is such that the 
notfon of the textbook as a source of information for future use is both * 
obsplete and debilitating for the pupils taught under such assumptions* 



The 'challenge of all educators is. to help our pupils survive, in a world 
whein the information that they will need does not exist. The preparat ion 
g f pup i is, to. a c c o 5 s arid apply information that does n bt ex i.s t is a X\\sk 
that is new to most educators; 

As special educators, we face the same problems as regular educators. „ 
wi> do not knciw for sure what the societal challenges will be for Vie 
pnpulat ion of specjal education students presently in our charge. The 
.advent of .the i ndtjs tr i a 1 age. created major changes in the life style. of -» 
individuals in the late nineteenth century. These changes' had a profound 
impact on the quality of life of the handicapped in society With the 
i ndustr i a 1 . age came the_emphasis on asylums, state hospi ta Is , and central- 
ized facilities Such facilities were necessary to care for handicapped 
individuals whose traditional support systems had been_diss_ol ved_or 
disrupted as the more flexible, raral i'ife styles disappeared and previous 
caretakers moved to full-time employment in the factories. 

- What changes will occur as a result of the information age? We can 
only hypothesize. We c an gajn on ly gl impses. There ai^e those who would 
suggest that the. massive emphasis on technology and science assoc iated 
with -the information a§e will make society so complex that the power in 
society will be vested in that percentage of the population that has the 
knowledge and'skiTls to manipulate information management tools. such, as 
computers There are others who suggest that the technology will make 
i.ife. so. s jmpie .that .everything, wi 11 be user-friendly; we will not have to 
think that hard, and the computers will take care of many of the stressful 
activities occupy in^_our _time _Thjs Jatter vision chijjs the blood of 
some i ndi v i duals concerned about _the 'i ratrusive nature . of the information . 
age. They view the abdication cf our faculties to think, plan, and search 
as an abdication of our humanity^ 

How can we prepare to fulfiVI our professional obligations m-the face 
of . such „ conf 1 ic.ti ng. project ions^ . As. we receive these messages from the 
futurists, we should be wary of developing a* sense of inevitability and 
helplessness. We should view theprocess as an evolution and not a 
revolution. There is. one clear course of action that is open to us. If 
we build our information management skills, if we develop our ability to 
manage the toolsef the information age, we will be_much better prepared 
not only to develop and assess future courses of action, we will be able 
to direct the course of the future. 

It is the development of these skills related to the computer that is 
the major reason for our participation in this conference. The term com- 
monly applied to the acquisition of these skills is computer . 1 i teracy *. 
The possession, or lack, -of such computer literacy as it applies to our 
own profession will determine whether w.e are passive recipients or active 
participants in the information age. 

/ • • 

THE LEARNING PROCESS 
* • 
It has been a wel 1 -documented fact that many of the handicapped individuals 
i-n our^society assume their greatest vtsibi 1 ity_during their school years. 
There have been a number of explanations given for this. Some would say 
that it js a function of our stat isti cat_processes _i n_ tha^we tend to keep 
better statistical data on school-age pupils than other members of the 
population Some sceptics would say that it is understandable in view of 
tbe special education profession's propensity for empire building. I 
prefer to think that a major reason for the visibility of so many handi- 
capped individuals is that_we_have_placed them in a substantial learning 
environment Many of these 'individuals are handicapped* because they do 
riot adapt to the learning process as well as then r peers. 
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- A developing characteristic of tho information aqe is an emphasis orr a 
1 i foloiitj h»arri in(j process.. One of .the. mora perceptive observers of tech- 
nolnqual impacts on society is 0. K Mooro, the developer of the "talking 
typewriter" Jri the middle 1 %0s t With re.gard'to the impact -of the new 
technologies on. society he and Andersen (Moore arid Anderson, |<J6 l J) made 
the following observations: 

We thrnk that one important result of this technological l^ap is 

^ ro J n . trans i ti on _ f r.om what we have called a "performance" 
society to a "learning" society:.in a performance society, it is 
reasonable to assume that one will practice in adulthood skills 
whictv are. acquired Jri youth, . , . In contrast, in. a learning 
society, jt is not reasonable to assume that one will practice in 
adulthood the skills which were acquifed as a youth_ instead, we 
c ^n expect to have Several distinct careers wi thin the course of 
one lifetime.. Or, if. we stay within. one occupational field,, it 
• can be' taken f^r granted that it will be fundamentally transformed 
s<?vt>ral t irijes.__ ln_a_j earn i| rig soc i ety , educat ion is a. continuous 
process--1earning must go on .and on and on. Anyone who either 
stops or is somehow preventedf rom further learning is reduced 
thereby to the status of an impotent bystander; 

W( - .as s time that the shift fr om a performance, to a learning society 
calls for a thorough-going transformation of our educational 
institutions- -their administration, their curricula* and_their 
methods of instruction, t-duc at i on must . g i ve priority to _ the 
acquisition of a flexible set of, highly abstract conceptual 
tools. . What is required is the_inculcation of a deep, 

dynamic, conceptual grasp of fundamental matters—mere, techn i ca 1 
virtuosity within a fjxed frame of reference Is not only msuf- 
ficient, but i t can be ct posi ti ve barrier to growth. Only sym- 
bol ic sk i lis of the highest abstractness, the greatest genera" Hty, 
are of utility in. coping with radical change, (pp. 583-584) 

SPECIAL EDUCATION APPLICATIONS OF M fcROCOMPUTERS 

With the broad implications of the developing,, information age [n mind, I 
would 1 i ke to turn to the specific applications of the microcomputer in 
special education. In special education there are four major areas of 
application* (1) too[ applications, (2) computer-assisted instruction 
(CAI), (3). computer -managed instruction (CMIj, and (4) computer literacy: 

Tool A ppl ications 

The tool applications that I particularly want to address in special 
education are those where the pupil uses_microcomputer technology as a 
personal assistive device. Examples of this include. the gifted child 
using. the computer to help solve a mathematical equation; the learning 
disabled child using word processing and related programs to analyze 
•spelling and grammatical errors ; the visaally handicapped pupil using 
electronic aids to translate print into synthesized speech; the deaf child 
and the speech- impa ired pupil using the microcomputer. to translate typed-in 
information into synthesized speech; and the physically handicapped child 
using microcomputer technology to activate muscles that have damaged ,neura 1 
connections. 

These electronic personal assistive devices have made dramatic changes * 
ih the quality. of life of a number of special education pupils. This is 
an exciting_and growing field that has already yielded rich returns for 
comparatively modest investments. As Vanderheiden (1982) observed: . 
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The pa*;t few years have witnessed a tremendous 'increase in the 
numhri nf i nd i v i dua i D \nd small groups fnvoiyed in thedevelop- 
inent of spec ial aids tin* disabled persons. Microcomputers .have 
6^ -tjivVn irulivuju.il des uVier s who don't have access to extensive 

labor\rtor y . and production f ac i 1 i t i es ; the capability of .developing 
'joph i;»Uc<Ued electronic aids. (p. 136) v C • - 

iiu.». major contr i but ion of these electronic .aids *jas been to the sensory 
and motor HtShiJ i capped members of the special education population, 

fnmpiit.er - Ass i s ted ins true t ion 

Without .wishirfq to detr act or minimize the value of the persona] assistive 
.dwrices to wh i ch I have just referred, it sftould:be noted that the special 
education gt oupn who benefit most from these devices represent approxi- 
mately / percent of the school-age handicapped population The visually 
impaired; the deaf, the hard of hearing, the phys ical ly and. otherwise .. 1 . 
impaired, and the multiply handicapped comprise approximately 7 percent of 
the >chool-aqe Handicapped population* The remaining 93 percent ts made 
up of the learning disabled, the speech impaired, the mentally retarded, 
and tht oniot i orrally disturbed (U.S. Department of Education, 1982). 

. - ^ - 

Of pr imary concern for tfie majority of the special education pupils in 
A our i <i^i- will be t he relationship between the instructional applications 
of the. computer and, the needs . of the special education pcfp i 1 . The most 
prevalent application of the microcomputer in instroction is in computer- 
assisted instruction- . CAI programs are generally discussed in two 
catoqor i es : drill -and-pract i ce arid tutorial programs. 

Or ill and Pr ac t ice . Dr i 1 1 - and-pract ice . CAI programs arethe most _ used, and 
probably the most criticized of the different types of CAI products. Some 
of the criticism is justified because many of the poorer software programs 
are dri 1 I -and-pract ice programs. Beginning CAI software programmers oft^n 
beqin with dr i 1 1 -and-pr-act ice programs because th^se programs are short 
and often do not require sophisticated programmi r>g sk i 1] s . The result has 
been a large volume of ptfbr ly written products that confuse the naive 
user, inger the sophisticated user, and embarrass the authors as they 
become more skilled in CAI development. .'. 

Dri 1 i -and-pr act ice programs are the f 1 ashcards of CAI ; to the extent 
that there is a place for f lashcard-1 ike activities in the classroom, 
there is a place for good dri 1 l-and^practice/software. Although few, 

people would question the. need for. drill and practice in_ subject- areas 

such as typing, some do object to the^ stimulus-response type of instruction 
in other curriculum areas. It should be remembered that to function at 
higher cognitive levels, certain preliminary skills must be automatic... 
Pupils cannot do qoality creative writing if' they are consciously fumbling 
with the subski lls p of spel 1 ing and punctuation. Long division cannot be 
done. quickly and accurately if the subskill of subtraction is not mastered. 
Drill-arid-practice programs have an important place and are most appro- 
priately used ( 1 ) for subject matter that needs to be well mastered to 
facilitate the effective performance of higher leveM skills, [2) after the 
concepts related to the skill have been taught, and (3) jUst before the 
application of these skills to higher levels in the curriculum hierarchy. * 

The problems with dr 1 1 1 -and-pract ice CAI are mostly probl ems of teacher 
management rather than computer-related problems. Dr lj 1 -and-pract lce_ 
activities that are used as a substitute for the necessary teaching of the 
underlying concepts as well as dr l J 1 _ that is not followed by meaningful 
appi ications of. the skills are inappropriate uses of drill and_ pract jcei _ 
regardless of whether a computer is involved.- The issues relating to the 
inappropriate use of drill and practice were well summarized in a study 
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The results do not call the curricu]um_itse1f _ intb.qyestibni but 
instead^ they.chal lenge a fundamental assumption of any drill. and 
practice tff^ioach; That students bring with them to the drill 
- experience so^e prior understanding of the. exercise topics. These * 
resul ts. woul d.N^eem to he. a strong ^argument for closer integration 
- of cjassroom teaching with any curriculum that, prbv i des drill. and * 
practice, and fir a careful analysis and assessment of the. pre- 
requisites necets^ry for children to obtain maximum benefit -from 
a v "dr[l Kand-praqtice curriculum.. Perhaps with "exposure tg__ 
fundamental concepts. and models prior to extensive dril 1-awd- 
practice, such^corricula can exert even greater J)dsiti*ve 'impact 
on 'student achievement, (p. 31) 

The overlearmng of,skills is an important practice in special educa- 
tion, We have^been highly dependent on good _dri jl-and-practice activities. 
The microcomputer hoi oT'Tnir>^oa±^eaf adding considerably more instruc- 
tional resources,. Here 1 ies a k dileriimav The more attractive and effective 
the activity, the more it frees the teacher, aw} the more the teacher will 
be inclined to- overuse it. * Furthermore J the more a teacher overuses drill 
and practice, particularly as a substitute for tutoring in the concepts 
underlying these activities, the small/r the contribution that the drill 
and practice will make. A good CAI dr/ 1 1 -and^practice pr.ogram is like a 
sharp axe. When properly appl ied in, s\ i 1 1 fuT hands'; it will make a major 
contribution. Improperly applied by ariose wfosMo not ^tr^^understand its 
role and contribution in the instructional' process , i t* wiTlmafK^a mockery 
of good instructional practices . 

.Tutorial Programs . One of the characteristics that we general ly attribute 
„ to the_gopd special education teacher is that of. an insightful, empathetic; 
and effective tutor. CAI tutori a \ programs should, therefore, be of major 
interest to the special educator . CAI tutorial programs hold considerable 
promise for the'special educator. Because the majority of special educa- 
tion pupils are served in regular class settings, where teacher-pupil ratio 
is not as advantageous as it often is in separate speci al education 
classes, any technology that has the potential of increasing the level of 
personal i zed instruction should be thorough ly explored. 

There are three different types of tutorial programs . The most common 
approach is to use the theoretical structures and procedures from program- 
med learning materials. In a programmed learning approach'the subject 
matter lS-Organized l^hto instructional sequences, usually in a hierarchical 
toanner. These programs stress act i ve respondi ng by the student and make 
extensive use of feedback and the branching to previous material or" alter- 
native sequences when student mastery cri teria are not being met on 
.specific jjfcjecti ves, . 



Simul ation . Another approach, these programs typically include some 
el ements of _ the programmed 1 earni ng tutori al approach . Central to the 
program.'is^some simulation of an environmental event. It may be a 
chemistry experiment, the movement of travelers' on the Oregon Trail, or 
the prediction, of a volcanic eruption. Such, simul ation of real events can 
create a powerful instructional experience. One of £be best examples of 
the**value of simulation is that used for f! ight*- trainers. This program is 
used in the initial stages of instruction, as. an alternative to actual 
airplane flying. This program saves personnel time, equipment costs, and 
P i 1 ot 1 i ves Simulation-based tutorials are. inval uable wh ere real -Tife 
events are too expensive, too dangerous, or too difficult to create or 
observe . - ' 
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programs are popular in medicine, geology, chemistry, and education. 



One of. the most popular artif ical-intei 1 igence-based approaches is the 
Knowledge-based expert system. The intelligence of the _human tuter_ is 
bui lt_into the system through the identif icat jdft . of. specific rules or. 
heuristics. Typically theserules are identified through observing or 
interviewing an expert^. Some of these .systems .contain _over ^'thousand 
separate rules that were identified after months of interviewing and. . 
observation of experts* These programs are expensive to develop, and the 
memory and speed requirements pf^t^e host .computer are such that few were 
designed for. microcomputers. . However, within_the last few years^seve'ra 1 
intelligent tutoring programs' have been transferred to microcomputers. 



I. would 1 ike. to.exemplify further the difference between the tradi- 
tional approach to CAE and intelligent tutoring systems. .At UtahState 
University we are completing an interactive yideodisk program to assess 
the math skills of mi Idly handicapped pupils. The system consists. of a 
microcomputer, a yideodisk, and a touch-sensitive color monitor. ^Attached 
to the microcomputer are two disk drives and a printer; 

t _ The computer presents questions, in audio and color video on the screen 
The pupil responds by touching an object or answer alternative .on the 
screen. The computer mon ltors pupil responses and, when a pupil makes 
three consecutive errors in one curricalum strand, branches to. another; 
The microcomputer can be programmed to conduct the assessment in English 
or Spanish. The_logic is a traditional approach in that decisions are 
made based on. a standard formula, e.g;^ branch to another strand after 
three consecutive errors. S 



After we collect sufficient informationabout how pupils perform in 
different curriculum areas, it will be possible to make the decisions much 
more "intelligent." The computer, rather than branching after three .. 
errors, would assess the probability of future questions being productive. 
This would be done by col 1 ect i ng i nf ormatjgn.on the ski j is the student 
brought to the testing, situation, performance to that poi nt, as well as 
other variables related to performance, This pupil information would then 
be compared with the information stored in the computer on. the behavior of 
other pup.i Is who were previously tested. A decision would be made based 
on probability statistics, whether further testing in a given strand 
hierarchy would be productive. 

In a similar manner the .computer .samples _the _pupi 1 1 s performance on 
selected English and Spanish items and decides whether the papil should be 
tested in English or Spanish. 

One intelligent. tutoring system with clear implications for special 
education is the 'Buggy" program (Brown and Burton, 1981). This program 
helps individuals identify commpn_arithmetic_,computationai errors. Buggy 
and other intelligent tutoring systems offer/promise for the following 
reasons : v 

1. They tend to focus on critical skills. Although not comprehensive 
like traditional programmed learning-based tutorial CAI programs, the 
skills on which they do focus are usually gateway skills, 

?. Because these programs tend to focus on errors, they are of consid- 
erable interest to special educators who are looking for ways to 
clearly identify and remediate errors. 

3: The development of an intelligent tutoring system requires an extensive 
study of tutor/pupil inter actions. Information of this kind will not 
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A few general comments., regarding the total field of computer-assisted 
instruction are i n . order ; . JF.irst;.! become concerned when I observe * . 

educators relatively new tc£&omputers becoming overly impressed with and 
i ntimated by CAI to the extent that they start to lose confidence in their 
i nstract t|yjal techniques. There is nothing in the research literature to 
suggest that computer-assisted instruction is the best form ofindivid^ 
■uaJ.lzed. instruction. Indeed the literature (Hartley., 1977 j suggests that 
although computer-assisted instruction is generally better than other 
approaches such_as programmed learning and individual learning packages, 
it usually comes .in>second to structured tutoring approaches such as peer, 
cross -age, and aj^et u tori rig . 

. . For .many people, computer applications in education are synonymous 
with CAI. This misconception is unf ortunate f or_ at 1east_twg reasgns°.__ 
First:, it fails to recognize the. issae.of computer literacy, and the. need 
for the computer to be seen in its full societal role as a tool of the 
information age. _Second, .computer-assisted instruction is a developing 
area and subject to considerable variation in product quality^ To advocate 
or criticize all computer applications in education on the basis of the 
present $£ate of the art of CAI would be most unwise. . Advocates. of CAI 
must rea 1 i ze that we will do a disservice to both student and CAI by sug- 
gesting that CAt is the best and only approach, to individualized instruc- 
tion. Critics must be sensitive to the fact that CAI is still in its 
infancy, to condemn because there are some poor products may inhibit the 
devel opfsent of t tie field arfd our chance to learn what contributions are 
possible; - " 



* COMPUTER-MANAGED INSTRUCTION 



Of the several _.app 1 icati ons. of . the . computer to education, computer-managed 
instruction ( CM I ) is probably the least Visible and least discussed. / 
Althdugh the fortunes of CAI have fluctuated, CM I has been making quiejt 
Jt^substantial contributions to education; Wi th. i ts emphas i s on the j 
management of instruction-related information rather than the direct 
teaching"-^ pupi is, CM I may be the most cost-effective example of the 
appl icati on of computers to instruction. 

A basic respons^ibvij ty. of all teachers , _and the. special education 
teacher in particular, is^ the development of an individual program for 
each child and the monitoring of the child's progress through that 
individual program. The use of the computer to support the prescription 
and monitoring of mdivic^jal programs of study represents one of the 
oldest and most extensive applications of the computer in education. 



Burke (1982) has defined CMI as "the systematic contro 1 of instruction 
by the computer. It is characterized by testing, diagnosis, learning 
prescriptions, and thorough record keeping." We can see in this definition 
a clear and strong relationship between_computer-managed instruction and- 
the special educator's IEP responsibilities. 



I became most impressed with the potential of CMI, after serving as an 
external evaluator for the GEMS project. GEMS^is an anachronym for. 
goal-based educational management system. It/ was developed in the Jordan 
School_Di stri ct 4 a large, rapidly developing,! urban school district south 
of §a^ take City. t j 
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structure, vocabulary, comprehensioni study_ski 1 1 s i and affective reading, 
With-in these strands were some 200 goal, an its:. Each goal, unit was further 
divided into specific objectives. As the students completed units of 
study, they were tested, if mastery were achi evedi _they moved on.__If 
mastery were not achieved, alternate learning strategies were identified . 
and implemented. Because the computer contained all the preassessment and 
postasses sment . inf ormat ion oh . each pupil;, the'*cte^cHer could call, for a * 
range of computer reports on the progress of "Individuals or groups. 

•The reference to the ..computer prov i di ng an. essential research base 
reflects a major y al lie of CM I. By analyzing the progress- of students, 
through the specific curriculum units, staff at the. school and district^ 
level were able to identify areas. of weakness. The information was used" 
to remediate these weaknesses. Alternative teaching strategies were • 
developed^ curriculum sequences were revised, i nstructiorwLmaterials were 
changed, and in-service training programs were developed . ^The effect of 
these changes was thqn monitored by using the computer to analyze the 
achievement gains Of . pupils. Ineffective practices. and. materi als were, 
replaced. What resulted was a continuous process of intervention, evalua- 
tion, land program revision., in the GEMS project the effect of this process 
was substantial: Within atwo-year period, the _av*erage readi ng compre- 
hension score had jumped 10 percentile points, from 45 to 55, and the 
average vocabxil ary score jumped. 21 percentile points, /from 45 to 6.6. One 
of the- impressive findings in the data was that all popul ations--the high 
performing pupi Is, the Title I , and those with learning problems-- 
benef i ted. 

The GEMS project was able to demonstrate impressive accomplishments at 
a modest cost and has been repl icated. in a host of .other districts and 
states. It must be remembered that the presence of computerized banks of 
data on pupil achievement is of little value by itself.. There_must be a 
commitment by the teachers and administrators to use the data to help - 
di_rect_ improvements . This sensj of self-evaluation and professional 
accountability was present in. the Jordan School/Di strict staff and was the 
major factor responsible for the success of GEMS. The computer was a 
too1--a tool that was used with skill and_sensi ti y i ty to_make a significant 
improvement in the achievement levels of thousands of pupils. 

One' of the. interesting .aspects of the GEMS project was the general- 
izability of the model, which followed a classical computer-managed 
instruction model and was designed_basically for all students. The 
characteristics of the model and its implementation were such . that it 
followed closely the requirements of an individualized educational program. 

r ... .. ... 

The success of a CMI program is highly dependent on the manner i,n. 
which the staff view the da.ta generated by such a program. There are two 
ways that we_can_approach that data. We can view the data as an end 
prodact in itself. For example, under P.L. 94-1.42 we have a requirement 
to monitor individualized education programs. The presence of data is 
evidence that monitoring has occurred.__The_ot^er_a1ternati ye isto view 
.the data not as an end product bat a stepping. stone to program improvement.- 
In special education we have a large number of computerized programs 
designed to facilitate the management of individualized education programs. 
Some of these computerized IEP programs have been instituted to reduce the 
paper work burden. 



- accguntaDi.ii zy ana conducts the necessary record keeping for the estab- 
lishment of i ndi vidua 1 i zed programs of study and the monitoring of these 
Pr.P9r.30|s-. An interpretatipn_of the extra- paper work complaint from. such a 
teacher is. essential ly tnat an effective record keep i ng -system is a 1 1 ready 
installed and the teacher does^ not wish to be-bb,thered with additional 
record keeping. ' , " v ; 

v j; 
Another- interpretation of the extra paper wQrfc~ complain^ comes from 
the teacher who is not' conducti ng functional record keeping and feels 
highly uncomfortable with the ^accountabi 1 ity pressures associated with IEP 
paper work.~ The interpretation of the extra paperwork complaint from 
this teacher Is essential ly one of "I don't wantlto be involved -in any 
activities ..tjha>t will force me to be accountable for my instructional 

• behaviors. '5 » ■ * 

Given the existence of these two approaches^ , it _should_cpme as no 
surprise that the implementation of some computerized IEP programs has not 
facilitated the prote^s'ional accountabi 1 ity spirit behind the law In 
some-, implementation^ the computerized IEP has facilitated the segregation 
of record -keep inc) aUd T cl assroom practices. 

One advantage of many computerized IEP systems is that, for those who 
care to look, some interesting information_can.be found; Some skeletons 
in the professional clotet become alarmingly visible. As a profession, we 
have some large gray areas in our practices relating to identification, 
assessment, pi acement, and program preparation. This has little to do 
with P.L. 94-142 but reflects rather the infant nature of special education 
as a discipline. If you care to analyze some of the computerized IEP 
records and compare them witH classroom practices, you will find in certain 
school districts a rather alarming number of inconsistencies. You will 
find that screening information does not always match assessment 
procedures, that assessment information is not always consistent with 
pupil classification and program. recommendations; and that classroom 
practices are 'not always consistent with IEP program information. 

It is clear the computerized IEP does not always function as an 

implementation of the .information *age; It is somewhat analogous to a 
stone-age citi zen using an outboard motor as an anchor for a raft. What 
we have done is move our paper records into the computer. We are treating 
the computer as an unintelligent file cabinet. The computer is perfects y 
capable of determining the degree to which the process of screening, 
assessment, c^lass if ication, placement, and program implementation is a 
general ly rational process. One would hope that the reason we have failed 
to use the intel 1 igence of the computer to monitor the rational ity of our 
activities is, due mainly, to our naivete regarding computers and not our 
1 ack of inte rest i n e v a 1 uating the validity of our decisions. .Having seen 
computer-managed instruction make a significant difference. in the quality 
of life for thousands of children, J become maddened when I see computers 
being used -as final resting places for valuable information that_could be 
used for program improvement. In many ways the unopened file cabinet is 
preferable to the computer storing of information that is never used. At 
least with the unopened file cabWet_we_were_not fooling ourselves that we 
were doing something significant or professional. 



_^ COMPUTER. tITERACY 

In the previous applications that'we have discussed, the computer served 
as a tool--as a personal assistive device, as an instructional aid, or as 
an information management device. In computer literacy the computer 




is that presented by Hunter (11983) who defines computer literacy as "what- 
ever a person_needs_tp_be_ab]e to do_w|th computers and know about com- 
puters in order to function iij an i nf ormation-basecj society". ; 

^One of the primary roles^f the special educator isto identify those 
cri t ical ^ survi val skills, th-ati individuals. need\as they. move into adult 
society. In analyzing the needs thht an individual will find necessary to 
function effectively with computers in an infqrmation-basedsociety, we 
find skills, knowledge, and Attitudes important components of those needs. 
Another consideration with- regard _ ta these needs is that they will not be' 
static and they will vary with time, place, and the individual. 

There appear to be two major components of a computer literacy cur- 
~ riculum: computer use' and computer awareness. Computer use_ is concerned 
..with the mastering *of technical skills necessary to interactrwith com- 
puters . The _ second el emen t L "computer^ awareness , is concerned wi th the 

, development of ..understanding an-d attitudes that wi 1 1 _al 1 ow the individual 

to function effectively in a computerized society. Both components 
represent challenging instructional problems f or thespecjateducator. 
The teaching of computer science is a major challenge because of the lack 
of resources in the form of trained staf f , equi pment, and a well- 
structured, validated curriculum. The teaching of .computer awareness, is 
also complicated because of the lack of resburcesWhd the often subtle 
nature of the learning prbcess . __The _teach*er _ al ready i nt imi dated by 
computer technology will have considerable difficulty teaching the 
attitudinal objectives associated with computer awareness. 

information Access and Application - 



The major sutetance in a computer literacy curriculum does not lie in_ 
mastering some specific hardware manipul ation skills^ If it were just a * 
motor _ sk i 11 regui rement, we woul d Indeed _be_ fort una te_ because general ly 
special educators have done well in the teaching of specific motor skills. 
The central thrust of computer literacy must be concerned with the indi- 
vidual *s ability to access and apply computer-stored information. The 
skills that we use in .moving information from person to person are insuf- 
ficient for mov ing information between individuals 'and computers. 

Before inf ormation can: be processed by a ^computer, it must be 
structured in a form acceptable to the computer . Th is structur ing 
requires that information be sequenced and that the outcome of all 
deci s ion poi nts be considered and pi anned. 

One way to determine i*f the information is structured for computer 
interaction is to see if it can be represented as an algori thm. This 
procedural , or algorithmic, thinking is the gateway skill for c omputer 
programming. -Procedural thinking is also .necessary for informed interac- : 
tion between the user and the computer. Individuals who understand 
algorithmic structures are in a much better position to meet their own^ 
needs as they i nteract with computers. The uninformed indi vidual is _ 
forced to interact in a reactive manner and is usually at the mercy of the 
software; Adaptions to individual needs. that werenot cons i dered_or_wel 1 
planned by the software developer are not avail able to those who do not. 
have the broad algorithmic concepts underlying much of our software des ign . 

The f act^ that many of the individuals who have seriously studied 

priorities in a computer literacy curriculum have identified I his - 

procedural thinking as an extremely high priority gives no great comfort 
to the special educator. Those of us who have worked with the mildly 
handicapped are all too f ami 1 iar with the difficulty that these pupi Is 



11 



18 



teachers-* -For the moderately and severelyhand icappedj we face similar 
challenges. . ."Many of the daily personal survival skills that we included 
in , ,r carr lcula^ski lis related to shopping, use of transport, ^personal 
budget i ng--are all changing as computerization begins to impact on every 
facet of community life. ~ * 

Computer Lit eracy fo r the Teacher 

Up to now we have considered Computer literacy from the special education 
pupil's poi_nt_of . view* _What does this mean for the special educator? 
We, like the pupil, mast bai1d_our own computer 1 i teracy sk i 1 1 s; Some of 
these skills v will be the same for us «^s for our pupils. Others_wi]-l _be 
pecul iar, to our own *ptf ticular role.. . thi_s^ i s an area of considerable " 
conf asion .for many special edac at ion -teachers: 'Where do we-start? , 

' I. would like to. suggest that you prepare your own individual compater 
literacy programs The program should have two components: (1) a listing 
of skills that you wish to acquire and (2) a 1 isting of activities that 
will facilitate the development of these skills. 

You should list your skills in#rder_of priority. The following 
example lists a set of skills in order o+ priority: 

. Tv 

1. Develop competency i n a word-process i ng program arid use word processing 
for communication with parents arid for managing classroom assignments. 

2. Develop competency with a simple data base management system and apply 
these data. base management skill* - to classroom record keeping. 

'3. Screen, select, and evaluate CAI software. 
4.' Learn some el'ehjentary computer language skills. 

You will notice that I listed experience with a computer language as a 
relatively low priority. Some teachers feel -that they wil^not be able to 
do anything with their compute^ un less, they learri^a- computer language. 
This is_an extremely erroned1?snotion. We have, a wealth of powerful soft- 
ware available . to the classroom teacher; Much of this software- can be 
used by individuals with no computer programming experience. Wgrd- 
process i ng software and data base management software are extremely 
practical, flexible classroom programs that can be "learned quickly arid 
require rib computer programming experience. 

Some computer progr^mmi rig experience has value but not for the purpose 
of having teachers write their own computer, programs. Few teachers. will 
have the time to develop the skills needed to prepare quality computer 
programs. It is. much more important that the teacher be an intelligent 
user. of existing quality software programs. Teachers who have SBjb 
'aptitude, time, and i nterest to des»el op _comp titer" progr ammi ng skills, 
should by all means develop progr'ams. The 'field is in need of programs 
developed by individuals who are both good teachers and good computer 
programmers; ^ r 

COMPUTERS AND THE .CHANGING ROLE OF THE TEACHER 

; . _ ____ I 

Because much has been made of computer-assi sted instruction, some 
individuals in the teaching profession feel that the computer represents^ 

threat. Nothing that I have observed in present pract ices or future 

trends suggests that^thfis is even a remote possibility in the near future: 
If anything, the heavy involvement of computers in the classroom will make 
the teacher an even more precious commodity. Let us look at this issue;in 



Virtually all the successful CMi programs are designed to support the* 
teacher 3s. deci sion maker; This point can be made by comparing the. 
traditional, standardized districtwide group achievement* testi ng and 
£MI -generated achievement monitoring. Standardized group testi ng_of ten / 
diminishes the role of the teacher as . decision .maker; Standardized group, 
testing data are often late and not tied directly to the materials and 
specific curriculum objectives in a classroom. The. data of ten. have little 
decis ibn-maKi rig value for the. classroom" teacher. CMI pupil achievement 

information. is prQ-y i ded qu ickly _ and I i s tied_close]y to the specif ic 

objectives and i nstracti onal . practi ces in the classroom. It is decision-, 
making information that is timely and relevant. The role of the teacher 
a.s decision maker i s, enhanced by such information. ; 

With regaref to computer-assisted instruction programs replacing the 
c lassroom teacher, all the research information points to_the contrary. 
CAI has general ly. done much* better in a supplementary, .rather than an 
exclusive, role in instruction _ The involvement of CAI may modi fy some 
teacher axti vi ties- but will certai nly not diminish the importance '.of, the 
teacher. If anythi ng, we have create*) an. even more complex instructional 
environment because teachers, in order to be able to select and apply CA I 
software intelligently, need all their present ski 1 Is plus those skills 
associated withthis new technology. We will have a problem holding 
teachers: The^ore teachers- build their computer skills and the. mo re they 
become adept at information management practices with these ney tech- ^ 
nol og les, _the_more attractive they will Become tobusiness and industry. 
We can anticipate an.even larger drain as.more teachers . look'to other 
/professions that will pay more for their technical skills. 

As i look ahead and try to predict the _developi ng . role of the special 
education teacher in the information age, I see exciting new directions 
with consideraSle substance. The highest, immediate, priority. |s the devel- 
opment "of computer-managed instruction. Compute r-managed t instruction is a 
deci sion-makvn§_ and pi anmng topi ,_ Such planning must precede the appli- 
cation of computer-assisted instruction.. Computer-assisted, instruction 
is, at this point', too undeveloped to make an immediate contri bution -to 
either sped al *or_regul ar educati on. in the long run, as we learn more 
about the instructional process, CAI will indeed; make a major contribution. 



CONCLUSION 

I would, like to close with an observation on our rote as individuals:: • 

Robert Mager (personal communication, 1 972)" once-made the observation that 
an educator .should regularly experience the role of the learner tti remain 
sensitive, tb^thpse instructional behavi ors. t'hat support and. confound the 
i nstructi ona \process . For most teachers the development of -their own_ 
computer literacy skills will place them in the role of^the learner. For 
the educator committed to. the i nstructi tfnal caste system, this learning, 
role will be aversive. It is hoped that the - professional special educator 
will view the learning role as an opportunity--a chance to share in the 
excitement, a chance to serve as an enthusiastic role model, a chance to 
learn from pupils* a chance for teacher and pupils to glimpse the future 
as partners in the same learning venture. • ^ 
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THE FUTURE- OF EDUCATION IjN THE MICROCOMPUTER REVOLUTION 
KEYNOTE PRESENTATION ' 



Gary G. Bitter - 

Professor, Computer Education 
-Col lejj* of Education 
Ari zpfi a State Uri i vers i t y 
Tempe, Arizona 85287 

INTRODUCTION: INCREASING MOMENTUM OF TECHNOLOGICAL CHANGE 

Da*h Isaacson, in a" 1981 issue of Class room. Computer Ne*s , related the 
microcomputer era to the automobile as follows:" ~ 

Detroit 1903--Henry Ford announces a production breakthrough: 
one mil lion Model T's to be^ produced this year. And it will cost , 
the consumer : one hundred dollars. Washington, D.C;, 1904: 
Federal agency bearings were held today on why nine-hundred- 
thousand Model T's are still i n dealer showrooms. Tfte dealers 
are concerned. Wash"ington> ,D.C, 1904: The American Automobile 
Association responds in'today's hearings. AAA made the following 
ftynts: A) Ford's -new techno! ogy dumped too many qars.on the 
market before drivers were grained to drive them. B] Drivers 
• could not be taught bee a us e\ t h ere were too few trained dri vi n g 
instructors. ._C) Having an/automobile is very exciting, but gas 
stations are too far apart. D) Drivers run out of gas between 
the stations. .Building more gas stations would be useless since 
refined petroleum supplies are too low. And, even if we started- 
tod ay, we'd need five to ten years to design arid build enough oil 
refineries to supply the demand. E) Not enough chemical engineers 
are trained to design and build the needed refineries: F) The 
public is apathetic about this new technology since life nas 
existed without it for 4,000 years. The public believes it is 
too complicated and cumbersome .to be more than a temporary f ad. 

_ Technology is said to have made' prisoners of the people of the 
twentieth century. We in the United States became painfully aware of bur 
addiction to high technology while sitting in long service, station lines 
and in our v cold offices in the mid- to late 1970s.* Would there be no 
energy crisis if we were not such gluttons for energy a>id the material 
benefits that it makes possible? Unless ^e harbor suicidal aims, we can- 
not acce.pt a do^notMng. alternative. We cannot turn back the tide of ' 
technology without p as s i rig a de a t h sentence on the ma j o ri ty** of inhabitants 
of the pi anet. ffoTtunately^. there is_ no need to ,el iminfte technological 
progress. Fojs, Jik we have done so often in the^past, we will continue to 
develop our r*e^6*urces. We will develop technolAu to save us from the 
energy crisis and microtechnol ogy to propel us^fconew heights of 
accomplishment mty abundance; Let us take^Veral case^ in point. 

_._ It took %i years from the 'di scovery of the vacuum tube inthe 1880s to 
the development of the practical radio. The X-ray tube took 1% years to 
develop. Television took 12 years and the nuclear reactor 10 years. 
Surprisingly, the atomic bomb took just 6 years; 
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about.. Microelectronic technology should be looked at in relation to 
ather technological development. We have seen this technology grow from 
something that did nptexjst _in_the_l93ds_to trujy_ impressive proportions 
in the 1980s. The first idea of the digital computer was coocei vedaroand 
1939. Atanasoff gets some credit for its development, as well as Aiken 
and_others. But the idea has evolved since the early 1940s to Itfie tech- 
nologyof 1983. Each year,, computers are faster and cheaper and ,have more 
capat*ility 0 Take a look at the speed of output during the computer gen- t 
eratior\ that used the vacuum tube.. Then look at the innovation of the 
transistor in the late 1950s, which was the second generation. Everyone — - 
remembers the era with the transistor radio*£nd how it affected them. The 
third generation was the_integrated circuit, where tbe hand-helo^calcul 
went from $500 to $5 or $6. The fourth generation, 1 arge-scale integra- 
tion, l s the ceason for thi-s conference on microcomputers the costs for 
100,000 computations went from $1 .45 in. the vacuum tube. generation; to. £5, 
cents in the transistor generation, to 10 cents in the large-scale inte- 
gration era. __Now 100, 000 computet ionfc with very large-scale integration 
cost less than lucent': " 

* { CURRENT EVOLUTION, IN TECHNOLOGY 




In his recent book, Megatrends (1 982) ,_ 3ohn_Nai sbi tt oat 1 i nes three stages 
for technology. Fi rst| : the hew technology follows the ] i net of least 
resistance. In other words it is applied in ways that least threaten 
people. Forvexampje, the small component inside. a computer, which makes* 
it work (the microprocessor) ^ was Introduced in toys. Who could really 
object? It was also i ntroduced. i n robots ' that did tasks considered too 
unsafe or dirty for humans.. What has actually happened is that we have 
created a generat ion of computer-comfortable kids. 

Na1 sbit t 1 s book descr l bes the second stage as a time when technology 
isused to improve previous technology, S Th i s is.the stage we are In now, 
and this stage lasts a long time. Daring this stage, the microprocessor 
is used to improve current tools. You are seeing cars, manufacturing, 
microwave ovens, word processing, and many other applications that use 
microprocessors to enri ch our lives. So the second stage improves existing 
techno* ogy. 

Stage three will probably have the greatest effect on special educa- 
tion. The technology itself will give rise to new and un imagined direc- 
tions. Voice synthesis is one development growing from technology.. Others 
will incl ude many benefits for the handicapped. • x 

We are just at the forefront of the computer movement. In November 

1980 Busi ness Wee £ p o i n ted o u it th at t ec hnology wi 1 1 ct> ntihue to improve 
and smaller jygd smaller exponents will be put into smaller and smal ler 
areas for jj^pt:ost; Business Week predicted that one chip will hold 
300,000 trWWstors by J985. _This had been accomplished by 1982. The 
next project^tn was that all autos would use microelectronics, which is 
evi dent in most 1 983 cars where microelectronic components are lised to 
i ncrease engine efficiency.* The third Point was that 10 percent of the 
homes in the United States would have computers. Today about 27 million 
homes have some type of computi ng device. 

Projections for 1985. to 1 990. i ndi cate that electronic implants will 
control artificial body parts {"Machine Made Body Joints," 1983) . 
Write-ups concerning machine made body joints have appeared in. many news- 
papers and magazi nes . * The artifjc ial , miCFoelectronic-contrQl led body 
p arts will be u nbe 1 ievable ./"Rose doc torsPttf \ 1 1 i nsta 1 1 microcomp uter 
diagnostic systems in thei/ offices. Numerous medical advances -have 
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.Semiconductor ch i ps • wi 1 1 . soon hold ;1 mi 1 1 ion transistors ("Coming. Gen- 
eration of Supercomputers," 1983) a We are up to 600,000 right now. All 
autos will be equipped with microelectronic warn i ng dev ites., Toyota has aj 
car. that tel 1 s ^when ;i t is time, to check the o.i 1; . . Cars, are being equipped ■ 
to communicate Toyota has put together the EX- 1 1 This is the "think- 
ingest" car currently imaginable (i Japan's Thinkingest Car^". 1983] . Many 
of the inno\tftions in the next few years will resalt from microtechnology; 

Toxoid ' s . exper j men t a 1 E X - 1 1 is not started with a key but by pressing 

dots on an'el.ectronicj^ombination lock. A voice synthesizer murmurs the: 
Japanese equivalent of good day Next>, a plastic card is inserted into__ 
the dashboard and the seat _ adjusts automat ical jy.. As it is backed out of 
the .driveway;, the rear sonar sounds an alartrrif the car comes within two 
yards of an. object . There-are sensors all. -around the car*.. 

Cra i se -control radar slows the car down if it gets within a certain 
distance of the car ahead of you. The windshield wipers and headlights 
turn on automatically, of coarse. Optical transistors; on the front fenders 
sense oncoming traffic headlights and courteously lower the beams* 
. Creature comforts such as computer-controlled suspension systems . compensate 
for distribution of passengers, and it automat ical ly adjusts. The car is 
aerodynami cal ly sound, with tremendous fuel economy_ Tests_4fe_a?sg being 
made with other ideas-such as. a . v i deoscneen th-at projects' street, maps when 
a button is pressed (Garr, 1983). 

Think of i nnovati ons _ jo homes., sach as robots:* Then continue the 
visualization into the 1990s or the year *2000 : _ I ^am confident that tech- 
' nplbgywi1i.be able to. provide., both, vision and. hearing capabilities for 
the impaired; I '^see the potential to provide' these capabilities through 
diqital information. We al ready can spe^ak through a d i gi t i zedisystem. 
The same techno] ogy that enables us to phofograph Sa.tarn -is being extended 
to provide sight for the blind. Researchers are working on a computerized 
1 *np 1 ant that sends i nformat i on to the brain to permit the deaf to hear. 
Although not perfect, the system is being steadily improved;; 

Busi n ess_Weei< _pro.jects that in the 1990s computer-assisted medicine 
will be i~n the home : ■ You will be able to type in your symptoms, and -the 
computer will communicate with your doctor to determine what's wrong with 
you... Of .course, . i t will order all the medicines that you' need with, a 
doctor's approval; .Along the same lines you can get a home:. psychiatric 
disk. Ycuj a,sk questions and the computer* "solves" your prdb)ems. I do 
not_know how effective it . is, bat at least you have aT&hance to vent .yoarr 
feelings and § et interaction. These programs market for around 540 or $50. 

Finally, B qsioess Week projects education becoming acti vely. invol ved 
with computers TKe point, of course, is that the busi ness vor Id doesn't 

. bel ieye_that e'ducat ign_wi H_use camputers_umtil_ the 1990s, isn't this. 

" a 1 ways ' the story wi th edacat ion? . _ j hope that meetings like this and 
information engendered by them wil3 help us tib get involved with this 
techho>$gy and to take advantage of it. V 

Obviously techno! ogy wi 1 1 continue to improve. Busi ness Week projects 
that homes will have electronic mail -atid : robots wi.l 1 "become common _ to 
industry. Cars, will drive themselves with the push of a button. Of 
course, the projections go on and on. 



in preparation for this conference we decided to get an overview of what 
is happening in special education in relation to computer education in 
Arizona. Recently, at a computer 1 i teracy seminar,. 250 people responded 
toa-sarvey that Donna Craighead af-Ari zonaState University conducted. 
(1983). The survey included the following information. For the question 
"Do you use a computer in your classroom?" the respondents fell _ into the 
following groups: elementary school teachers, high school teachers, _janior 
high teachers, and special education teachers. The results were as fol- 
lows: elementary, 56 percent, junior high, 57 percent, senior high, . 52. 
percent, and special education, 69 percent;. Special education scored above 

all the other groups. The next guestipn was to determine what teachers 

are doing . wi th the . computers in lerjns of special education classrooms.. 
The' results indicated that more than 70 percent of the respondents used a 
computer for gifted education. Other useswere asfollows: instructional 
materials, 68-percent; remediation of learning disabilities, 59 percent; 
sequencing skills, 41 percent; neurological remediation, 26 percent, 
record keeping, 23 percent; communication\with the disabled, 15 percent; 
and therapy, 13 percent. 

...... _ __ . f 

What computer education i s' all about and its potential is best v 
described by Chris Evans in his book, The-M-lcromi-1 leni urn (1979); He said 
that* the computer's role is tremendous^_ It vyill be unegualed._ It will be 
likehaving as private tatprsthe wisest, most knowledgeable, most patient 
people on earth It will -be like having an Albert Einstein to teach 
physics, a Bertrand Russell to teach philosophy, a Sigmund_ Freud I to teach 
the principles of psychology; And they will all be available when. and 
where they are warranted. As you think about this and become familiar 
with microcomputers, it becomes evident that this will be possible. 

Applications and computer 1 i teracy are_the two topics that are of 1 
major concern: There are nomeroas applications. The National Council of 
Teachers of Mathematics recently held seminars on computer literacy. 
During these seminars we found a need for ideas to apply the computer in 
the classroom, as well as knowledge for doing all the things it is possible 
to_dp with the mi crocomputer ,. Unfortunately, when it comes to classroom 
needs, they always seem to be future needs. 

Special Education Ap pl ications 

I will outline a few special educafton ap^i cation needs. First, the 
ability to store and", retr i eve curriculum, resource information is needed. 
Information must be input to getXnf ormation back . Second, test i ng sys- 
tems, i.e., diagnostic: .testing grid automated test construction reporting 
devices, are necessary: The testing capabi 1 ities of microcomputers are 
unbelievable. A great deal of research has been done with error patterns 
in mathematics. I do_npt know if it will become commercially available in 
the near future, but a program such as "Buggy" by Xerox Js superb. This 
particular program is 'on subtraction. It takes problem responses and 
compares every step of the child's responses to various known problem error 
patterns. Buggy has been . under research for several years, and this type 
of diagnosis will be really helpful for the teacher. These types of pro- 
grams have the ability' to determine what steps are being taken and what 
errors are being made. t ) 

At Ari zona State University. I received a research grant from the Apple 
Foundation with the. goal being to determine whether traditionally taught 
remedial mathematicSiCan be replaced by the computer for adolescents. We 
developed a program that generates a uniqae test for each* student, i.e. no 
tests are ever the same. The computer collects all the information as the 
students work on the test. After the 'test a program that follows the 
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Recently i had the pleasure of working on. a learning disabled micro- 
compjter project developed by Marley Watkins in Arizona This project 
used a microcomputer _program_for _math_d 1 agnosti c work -as well as drill and. 
practice. This program was designed to adjust to the. ability level of thp 
student It's called the Math Machine. The program 1$ several years old, 
but it has a. built-in reward system^ This project worKed wi ith . unmoti vated 
learning disabled (tD) students;. These students became involved imme- 
diately Each child spent ten minutes per day on the computer. Although 
statistical re suits indicated that the level of learning did not change, 
the classroom had an extra helping hand, thereby allowing the teacher to- 
wer k with more individuals. 



£Af tutorials are .attempting to use- the h i gh-drama-eff ect of popular 
games* Tutorials are expensive to develop. Simulation games_of various 
situations wi.lV be an integral part of the future. We tend to criticize 
games, but I Know of ,a 12-year-old student playing, an adventure game who 
wrote up many sheets of paper (flow charts) to master that game.. The 
charts indicated logical reasoning and branching skills that had been 
developed by playing computer games, so we should be careful about reject- 
ing computer games offhand. The bi^anch.i n>g ' and creativity that adventure- 
type games may develop are worth examining. 

Another facet of computing th-at is important to the educational world 
is computer-managed instruction. However, you must have your act together 
to maxe it wor<. It is obvious that everyone must participate for CMI to 

be mean i ngf ul ; 

Microcomputer-characteristics are promising for special education '.; 
applications. A computer's patience arid ability to be repetitive are 
rronthreatening to students. The highly mot 1 vati ng.. computer allows for 
individualized instruction and encourages creativity. _ It can offer ; 
positive reinforcement and enhance pupils' self- images It frees over- 
burdened teachers from routine tasks and. allows them. to! give individual 
attention to each student. It is the extra helping hand.' When it. is 
properly developed, programmed instruction is incomparable in its branching 
capabi 1 i ties. 

Computer Hardware > 



The hardware manufacturer holds the key to what we want to do in education. 
Pve worked with developers of some of the common hand-held _ca1cu1 ators. 
If you can convince them that, they wi VI. make moriey, .manufacturers wi 1 1 . 
provide the necessary material to accomplish special education goals. 
They can develop chips that can do almost any specific task.. We not- only 
have a community apathy problem; business leaders believe education .cannot 
provide money needed to pay for specialized chips and thereby -make <£uch 
. development worthwhile.. 

Technological ly it is possible to do a lot of things in your class- 
room. But those things must wai t unti 1 _ the hardware developers see enough 
need for that particular application The development of Lisa, a computer 
with built-in chips instead of software to do programs such as VisiCalc, 
communications, and word process.i ng , -v^aW announced, by Apple Computers in 
January 1983. The programs are built right into the machine. What educa- 
tion needs can be done it is a matter of financing the development £nd 
rewarding the developer. Apple has $50 million invested in tisa. Woald 
education pay for similar developments? 
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We need to look at problem solving. We need software 'tliat is neither 
threatening nor dogmatic. We want programs that include visual and 
auditory aids for use by special edacation. We mast get more involved in 
this area and encourage the application of realistic situation concepts. 
The development of software w i] 1, be important in the years ahead. But,, 
software development will reqaire more expert- programing capability than 
most educators possess. 

Recently. Electron jc Learning asked me to name the five most innovative 
programs of 1982. I lfsted ten. One good program showed how the computer 
could be used. The next was a good dri 1 1-and-practice program. Another 
wis a goods^inujlation program. There is an exemplary program in each of 
those areas rsjJf course, the model programs take much research and devel- 
opment. This is the difference between a good program and an average pro- 
gram. I hear someone saying, "Well, I'm going to take this package that's 
based on a book. 11 I suggest that you use a book father than the computer. 
Remember the capabilities of the machine as you evaluate software. If you 
want a software program for printed pages, you are doing the wrong thing. 
Computers Have tren|endous graphic. capabil i ties. The time sharing. of the 
1970s • wh^en we^coa Id not do graphics was not effective. We could learn as 
much but it was^/iot^signif icantly effective. It was difficult to project 
anything graphically on a hard-copy printer with time sharing. Thepresent 
reality is one of low-cost graphic capability, sound capabil ity, color, an 
ability to branch, and a means of presenting various concepts. That is 
why much research of the 1970s is probably not relevant. Research- is just 
starting to appear. These are going to be exciting times. We wi 1 1 have 
research results and I think that they wi 1 1 be very posi ti ve. Some of the 
early results that I have been associated with are very positive. 



COMPUTER LITERACY 

How do. you define literacy today? Literacy of the twelfth century S§as the 
ability to compose and recite in Latin; lafer a Knowledge of English was 
required. The printing press came into use in the fifteenth century, and 
then literacy meant reading and writing. In the mid-nineteenth century to 
be truly 1 1 terate required reading the right materials. I imagine people 
in the 1970s would have said that 1 i teracy was readi ng, wri ting, and 
arithmetic. What is it today? 

Accordi ng to Benjamin Compaine (1983) literacy evolves as follows. . 
First there are a handful of specialists who have an idea. Next there is 
3p. impact on i nstj tut ions. . Third, the new development becomes the prefer- 
red medium of basinesses, caltures, and politics. The computer generation 
has gone through the first two stages an d is embarking on the th i rd stage. 
Our cycle is that ._the microcomputer _ is_becom_ing inexpensive and simple to 
use. Just as people once were handicapped if they did not learn to read, 
people today must learn about computers or feel handicapped: You cannot 
participate in computer literacy without being part of today's elite. 

I have worked on a computer literacy curriculum for many years. It 
was publ ished^n Electronic Learning (Bitter, 1982) . In mymodel, I have 
def i ned computer literacy as programming the computer as- wel 1 as computer 
awareness . 



The scope and sequence of this curriculum gives ideas for computer 
1 i teracy in grades kindergarten through 12. It is not sof tware-or iented . 
Software is an application whi le.computer 1 i teracy is another area of the 
curriculum. Computer literacy affects many people. For example, let us 
take careers. Experts project that by 1987, 80 percent of all jobs will 
be informat ion -related. The students with whom you are working will go 
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out into an information world. .We are seeing unemplgyijerit alrea^. . _TaRe, 
for example, the changes in writing up a newspaper story; AJournaiist 
from the newspaper would be here tape recordi ng_hi§hl1ghts of the sessions. 
The information would then be entered into a microcomputer as.it is typed 
into a word processor with a visual display terminal (VDT). The reporter 
would then pick. up the telephone; dia|_the newspaper aridrelay the infor- 
mation to the office, where it would go into the main computer. The editor 
would revise on the main display screen, and the story would go dfrectly - 
to press with neither pencil nor paper invol ved> The point of this example 
was that many people lost their jobs because employers did not retrain 
employees for the computer age. 

..... ... .. . • ... 

Software is something that-* can geta person acclimated to using the. 
system. The programming 1 anguage, LOGO, is a means of communicating with 
the machine. Sylvia Weir, one of the developers of LOGO, has done some 
very successful research using LOGO with autistic children. One of the. 
cases was a boy who spoke for the first time after playing with the LOGO' 

remo'te control turtle. LOGO seems to show promise for special education 

and programming. Most microcomputers have LOGO available. If you consider 
computers that do not have LOGO, I think you aremissing an opportunity to 
let children become creative and get involved in controlling the computer 
{Bitter & Watson, 1983). 



I -named Bank Street Writ er as one of the most innovative pieces of 
software of the year. It has the ability to communicate in the word- 
processing role. It 1 s user-friendly, which means that the user can com- 
municate with the computer. Bank Street Writer makes word processing 
possible for your students. _ Software of this type is going to have 
tremendous impact in the schools and in al 1 the associated areas . It w1 1 1 
affect writing and the ability to think and communicate. Those kids who 
work with Bank Street Writer do not have to worry about omitting a sentence 
or striking out a word and getting negative feedback. As students think 
of new words or ideas, theMcan insert them without fear of messing up 
their writing paper. Spe^il education people need to get involved with 
word processing for computer literacy. 

BAjIC is a high-level programming language. BASIC is a common language 
available on all microcomputer systems. Some people say that BASIC is not 
for students, but whether it is or not depends- on how they approach it. A 
BASIC book that I wrote in 1970 |s totally different from a BASIC book 
that I have just completed (Bitter, 1978). I have abandoned mathematical 
^►approaches and symbols andhave gone to a nonsymbolic introduction for 
communication in the computer language. 

Computer literacy has other aspects as well. Recently I received* the 
^ following letter. 

I'm writing to tell you of my experiences using: a computer in the 
classroom, with 5- arid 6-year-olds. I have taught kindergarten 
for 28 years all over the country so.L^eel Lkripw my subject , 
area well. I Sri a beginner with a compater and I_have found it _ 
to be the most exciting and reinforcing learning BASIC course. I 
then took a computer with me- for the summer and started, to _ seK 
what I could do with it. I checked around at various stores to\ 
see what was available for young children and found i ndiff erence\ 
rudeness, and little knowledge among sales people,. Since little \ 
was avai 1 able for young children I was mt allowed to look at i 

¥* tapes before purchasing them. I decided to spend the summer J 

writing my own programs that would correlate with math and reading 
programs in schools. ' 

r 

It is exciting to see everything that is possible.. I do not know how to 
pass along all that is real'ly possible. Some people have so many negative 
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feelings about computers that it gets 1 ri the w ay of their using them. But 

up to ybu_ whether you want to take advantage of as many computer-type 
opportunities as you can; 



The future is the fifth generation of computers. The innovations^ in the 
fatare will have an impact on education. 

__. Dr. Jastrow of NASA indicates that human size computers will match the 
storage capacity of the human brain. __Bi 1J ionsof _f acts will fit Into the 
a briefcase-sized volume by 1995. The date_has been changed to 1987. The 
problem with computing js lack of memory. The more we can remember, the 
more effective our programs will be. The more information there 1s in 
memory, the more effective the' whole program will' be. Memory will gi\ys 
• computers the capabilities needed for future applications. 

The fifth generation will probably be the thinking machine called 

a -^/.j cja1 Intel 1 igence . Computers will continue tobe faster and -smal ler 
and wi TThaveTFe ability to "think. M What does that mean? An example is 
a doctor's office* where information is entered to keep track of the 
medical cases. As you go in for treatment, the computer is queried for 
help or remediation possibilities. The computer suggests choices with 
probability of positive treatment for each. Another form of an intelligent 
machine is a computer chess program. In 1956 a computer won 50 percent of 
the matches whi le today it wins 99 percent. Experts project that by 
1984-1985 it will win all of them. The computer examines all possibil- 
ities arid stores previous information and knowledge for decisions. 

Artificial intel ligence or expert computer systems can make judgments . 
on preprogrammed knowledge. They have the wisflom or knowledge to help the 
nonexpert. What will &e developed is a nontutorial equivalent of human 
reasoning. Examples today are similar to adventure games such as "Dungeons 
and Dragons . u Some. of these programs will give you a prize or trip if you 
can figure out how to get a solution to the problem. Real -time computing 
ability will provide opportunities for electronic ma.il and access to data 
and will make many library*f unctions obsolete. Along this same line Dr. 
Birnbaum of Hewlett Packard recently described a long-term storage device 
called the digital optical recovery device . It i s_s imi 1 ar :to a videodisk. 
The laser is used to burn a hole in the platter. This represents zeros in 
a space measuring one micron in diameter. It will hold one trill'ion bits 
of information. That's up to 50,000 pages. In other words an entire 
encyclopedia will fit,. with room left over. The disadvantage is that the 
information can never be changed once it is inserted. Popular Computing 
defined the fifth generation as follows :^ to associ ate,>M nf er, and under- 
starid ("The Fifth-Generation Computer,. 1982). With no keyboard, the com- 
puter is able to under_stand_spoken_l anguage.and perform whatever function! 
you ask of it, gleaning needed information from a knowledge bank or from " 
other computers with which it may be in contact. It will act more 1 fke an 
intel ligent assistant than a machine, ft- will design a budget or 'help you 
choose a new car. It will perform ^ofrher tasks that yoU assign it. 

. ..__By the year 2000 we wil 1 have very Targe-scale integrated circuits and 
wide-band communications. Microcomputers will be communicating with other 
computers through satellites, or it might be similar to a radio where you 
dial the program or data needed. Our present circuitry is too slow for 
this capability; biological enzymes will eventual ly. be Used. Computers 
will be using the Engl ish 1 anguage for communicating w4tn. the computer. 
Instead of writing BASIC, LOGO, or Pascal, you will type thlf^informat ion 
into the computer in English; experts talk about thatcoocept bei^^vail- 
able 'by 1986 or 1988. Computers will be tied to large data bases*. The 
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social imp 1 i c at ions and the big issue will be what is_tfh the computer 
about you and^me and who is getting access to it (Bitter & Camuse; 1983); 

Voice recognition has ma^y possibilities . Your responses are told to 
the computer. . After, that we will be able to teach compaters._ In other 
words you can teach them what you want them to do and they will carry it 
out. They will recognize your voice and commands (Bitter, 1983) . • 

Gilbert Sen if^mah gave an appropriate analogy for educational com- 
puters. _ His_ analogy was that a group of statisticians once. compared the 
efficiency of various animals in motion. They used the criteria of what 
animal can get from point A to point B with the least amount of energy 
exerted; the condor won. The hura^fi being came in about one-third down the 
Ji£t. Then the scientist re-rated us on a bicycle^ We became twice as 
efficient as the condor . Computers can work the same way as the bicycle 
as amplifiers of human ability. 

. In closing, keep this in mind. A computer has no conscience. It 
feels no passion. It has neither life ofits own nor any sense of value. 
It is neither a poet nor a philosopher. A computer, in short, is a 
machine: not a human, a fool , or a tyrant. 

ED#234333 

REFERENCES 



Sitter, G. BASIC for beginners. New York: McGraw-Hill 1978. 

Bit ter,_G. _fhe roadto computer literacy: Electronic Learging T September 

1982, October 1982, November/December 1982, January 1983, February 
1983. 

Bitter, G. Computers in today^s world ; New York: John Wiley, 1984. 
8 i t te r , G . , arid C amuse, R. Using a microcomputer in the classroom . 

Reston VA: Reston Publishing Co7~1984. ; 
Bitter, G., and Watson, N. Apple LOGO primer . Reston VA: Reston 
Publ ishing Co. , 1983. . 

Business Week ^ November 1$, 1980.- 

Compaine, B. The hew literacy. Science Di -ges^, March 1983, pp. 16-19, 112. 
The coming generation of supercomputers. Science Digest , March 1983, 

p. 74. - 
Craighead, D. .Statewide microcomputer forum survey results . Unpubl ished 

research paper* 1983. ~ ' • 

Evans, The micrpmil Ten i urn. New York: Viking Press, 1979. 
The fifth -general on computer, Popular Computing , August 1982, p. 48. 
Garr, D. TojTKa 7 s EX-1 1 . Popular Sciejice, May 1983, p. 56. 
Isaacson, What's holding back computer use in education, Classroom Computer 

Nfws , May- June 1981. - " ' 

Japan's think ingest car. Science Digest , March 1983, p. 74.. 
Machine made body joints. Sc i eii ce Digest. March 1983, p. 89: 
Naisbitt, J. Mey trends . New TorYT Warner Books, 1982. 



COMPUTER LITERACY—DAILY LIVING 



COMPETENCIES FOR THE HANDICAPPED 



Edward d. Calri, Jr. 
Commack Publ ic Schools 
P. 0. Box 150 
Commack, New York 11725 



INTRODUCTION 

-_ _ - __ ___ _ 

Electronic technology 1s making a dramatic, Imp iact _on_educat1_on. Increas- 
ingly, computer literacy is being spewed as a legitimate cdrrlcalam area.. 
Many school districts arid state education departments are beginning to 
include computer literacy as a graduation competency requirement. 

Sbc i e t y is b e c bm 1 n § i ric re a s i ngly com p u t e r - d oijjl n a ted , ri bt on 1 y 1 n 

employment related areas, but in daily living, recreation, and communica- 
tion. The ability of the mild and moderately handicapped person to func- 
tion i n _th |s _ society is in good measure dependent on the ability to use 
this technology as a daily living tool. 

r 

COMPUTER LITERACY IN DAILY LIVING 

Computer 1 iteracy for the special education studenti tbereforei_must_not 
be viewed as merely a program enhancement; it mast become a core program 
permeating a 1 ] .curriculum i a reas arid .extending throughput the .student's 
educational career. Daily living proficiency for this population must be ■ 
redefined to include technological proficiency. Computer literacy 1s an'. 1 
essential daily living competency. «^ 

Our s p ec ial educat ion s tuden t s rriu st 1 earn about the sod^fl , ed u c a - . 
tional, vocational^ and recreational uses of computers in society. . _ 
Instruction [n suqh a core program j*equ1 res ; both Information afroat how; to 
u s e _ t h e_ y a r 1 e ty of _ c bmp u tl n g _ de y 1 c e s _ f o u nd i ri b u r d at ly • e ri y i i r prime ri t arid 
substantial hands-on practical experiences* A computer 1 iterac^rprogram 
for the mi Id and moderately impaired should focus on a functional under- 
standing of 

o the computer as a communication tool , 

o the computer as a prosthetic device, 

o the computer as a problem-solving tool, and 

o the computer as a recreational tool . . 

Communication 

An essential element of any computer 1 iteracy program for handicapped 
students js the*concept of the computer as a communication tool and a 
1 inguistic device. The ability to use the computer effectively as a dally 
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Jiving tool is related to an individual's ability to Communicate directly 
wjth _the_cbmputer angV through . a computer i to others, thus. bbmpfitencies 
in this area are related to the pupils' proficiencies with the T|h"gijage . 
system of the computer. I 

As with oral. langaage, computer linguistics includes both expressive 
and receptive literacy objectives. Computer linguistics should/not be_ 
confused with computer programming. Computer 1 inguistics refers to a far 
more basic^ancept, that is, how a person "talks" to and "receives" 
inf ormatid^Brom a computer. 



\ chance 
io^fcfon 



The conWB^t of expressive computer linguistics is significantly 
different from oral language. A computer is a memory and sequencing 
device, one that actual ly performs the transmission of information. The 
content of what is communicated is separated from the actual process of 
communicat ion. Thus, the individual can focus on what is being com- 
municated rather than on theactaat process of communication. E : xfirgssi ye 
computer linguistics has implications for two basic daily living compe- 
tencies for the handicapped: 



\ 



_ i-c^t^--w^ith tt a computer _u|jn€j a _yarjety_of data _ 

ent ry and control dev ites . Here the emphasis is. developing fanctiona 1 
proficiency on a variety of computer devices so that commands can be 
given and data can be entered. Among the variety of datg^oput devices 
that should be included in such an instructional seQuertftfjttfr practical 
experiences are calculators, digital watches, touc h t ot^^el eph one s , 
computer gaming devices, computer keyboards includitfj prosthetical ly 
altered devices, electronic pencils, voice-acti vatecr devices, arid 
acoustic-coupled or modum-1 inked telephone systems. 
2 * The abi l ity to use 'the compater to " talk" with other people . This 
- c omp etency stress es ski 1 Is needed t o c ornmun fc ate th rough a c omp uter. 
'Word processing provides the individual who has. impaired abilities in 
written expression with a compensatory tool that helps overcome the 
problem. Because the computer perform of expression, 

the individual can focus on what needs to be expressed. In all 
instances of expressive communication, the computer is a passive tool, 
brie that leaves the individual in total control of the process. 

The computer is a particularly powerful- expressive communication device 
when it is interactively linked via telephone or cable. tele vis ion systems. 
Prosthetic adaptations to the keyboard permit physically handicapped 
i n tf i; vidu a 1 s it be ommu n i c ate with others Phys ical barriers to commu n i c a - 
tion are removed and distance limitations are negated. 

_ Recept i ye computer linguistics uses the epmputer to "receive" informa- 
tion from another computer. or. from other people throagh an interactive 
computer system. A technological society implies an increase in thcT - "" 
quantity and quality of information available to members of. that society 
through computer-based communication. \ 

Data can ^ _be_rece.iyed_ from, a_computer_ in visual y tactile, or auditory 

modes. _ Information can be presented in one modality exclusively, 

sequential ly in each sensory format, or mul ti sensor ial ly. Expressive 

computer 1 inguisitics allows handicapped individuals to select and control 
the transmission of information from a computer, and the mode of 
presentation. . - 

Prosthetics - ;.- 



Another objectiveof a compater lingaistic literacy program forthe handi- 
capped is to develop the ability to use the dynamic qualities of the ■ 
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computer to "cbr^eh sate" for .physical neurological - % and ^motional 1 imita- 
tions. ] The computer is a compensatory device that facilitates the func- 
tion ihg j of many disabled people. ..Future technplpgjcal .developments £ an be 
expec£»d to expand the potential of such prosthetic applications 
draralitical 1y; 

. /the. computer is a communication tool that can remove. physical barriers; 
Interactive telephone and cable television systems permit an individual to . 

! ..perform daUy living activities such as banking, shipping, and research 
trom.'one's.home terminal. Prosthetic terminal devices sach as braille 
•pf interS,'. the superph.one% touch-sens i ti ve screens, and voi be 7 act i vated 
.termiSals.'ja^lp^ tKosewith sensory and physical impairments to communicate 
Kith. others, and to exert greater control over their immediate environment. 
Fonal ly, the' ; > computer is the only communication device that leaves the 

v receiver -and express or in complete contra* of the entire* communication 
process. ; . ; \ 

' :.. T \\:.... ' ■ V f * . 

Probl em Sol ving , s ' x u 

_ \ _*•_■■»» . ' , '■ 

T.dS abi 1 ity of\t£ie handicapped, to, furiosi on, in an increasingly technological 
Society is dTrept4jr_r-elated to : the. ability to use the computer as a daily 
1 i ving tool to so 1 ve probl ems . Thfe re f 0 re, a ma j or object 1 ve of a c omput e r 
literacy program for thi s popul ation -should' be-to develop the ability to 
gse the computer as a .probl em-sofa lug- device. 

Problem solving, in part,' is the ability to apply learnin^*information* 
and concepts to new situations. -It is personal and active and involves 
the realities of cause and. eft ec t . /The c omp u it er is the only med i urn that 
can truly ,interact;with .an individual in a cause-and-ef feet process. Com- 
/ierc 1 a 1 software permits a user to Spply proven, problem-solving structures" 
*to personal situations. Variables can be altere'd so that a potential 
solution is personal ly relevant . The program user is able to participate 
i n a n id c on t ro 1 eve^y 1 e ye 1 of the p rob 1 em\ s ol ving sequence. Such software 
does not tell an individual what to do in a^given situation; rather jt 
helps "a person reach a decision 1 about how tfo solve a problem. 

Computer simulation programs permit thi aser to try out a variety _of 
potential solutions to a problem before se Testing a personal course of 
action. The causeTand-eff ect dynamics of _ each potential sol utiorvVc an be 
experienced without' personal risk. Because' triese programs are interactive, 
they provide the user with conti nu 0 us feedback and s el f-mon itoring. _ These 
simulation abilities of the computed truly make it a window to the world 
^y allowing risk reduced- personal 'decision making. 

-.*:..' ' - • - .. ^ 

Recreation 

?_f.|na1 _area* of training in a computer, 1 iteracy firocjram^f or the handicapped 
should deal with the use of the computer as a recreational atid alternative 
sporting too K A number of studies dealing with^|j£ jieeds of independent 
and semi -independent ha^ identified 1 imi ted recrea- 

tional odtiets.as. a prime problem of this population? Physical and ;'.<- 
emotional barriers often preclude participation in many activities taken, 
for granted by nonhandicapped people.^ 

Computer techno 1 bgy can prov i de many st i mu 1 a tin § recreational ^ 
alternatives for. handicapped people. It is the only trul^ interactive 
technical recreational media. Jwo developing areas of computer: technology ■ 
hold great potential for meaningful- sport and recreational alternatives 
for "this population. ■ ■ ; ' 

The first of these is computer gamipg. Self contained games and soft- 
ware programs for microcomputers, are inexpensive and easy to operate. 



Their format allows people to compete against themselves, the computer, or 
others. These games can.be intellectually stimulating and mbst^importantly 
are fun;' 



The daily living competency *to be developed in this area is the ability 
to use computer gaming devices as "sport 11 arid leisure time activities. ^ 
Sport .simulations allow the physically handicapped to "play" tennis, golf, 
football, basketball* and other sports. Other programs provide intel- 
lectually challenging interactive recreational experiences on the home 
computer . The commercial development of new recreation^ programs is 
rap idly i ncreas ing ,. and.theref ore the handicapped can expktt continued 
gtowth 1 rs the. variety of new arid inexpensive software. 

A second way of using the computer as a_recreational alternative 
involves the home computer as a terminal. Through telephone or cable 
television linkages, the /handicapped can communicate with friends, shop, ' 
study, read, and simulate. -Physical barriers are removed, travel limita- 
tions negated, and emotional risk is minimized. 



P ) CONCLUSION 

A computer 1 ike racy program for the handicapped shouTd be based .on the* 
development of daily living competencies that prepare this population to 
function in an increasingly technological society , Computer technology g 
represents rid threat to the handicapped. It is a technology for all arid a 
norma 1 izatjon_agent_f or many. _ _The_computer_ is_a tool _ that, can overcome 
barriers and can expand the horizons of this population; Special educa- 
tion comp uter literacy ; mu st have as a basic progr am object ive the design 
of instructional programs that prepare the handicapped to benefit fully 
from the technology of our society/ 
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y INTRODUCTION 

A few years ago 1 maybe a few more, computers were thought of as the 
gjgant.ic, complex monsters of big industry that quickly and accurately 
stored ancLmanipulated large quantities of mathematical data. Dae to the 
development of such things as the silicon chip that monster has shrunk in 
sj?e until it has reached portable proportions. And its price has made it 
affordable not only to small businesses bat to educational systems and the 
home as well. 

However, for many who have purchased the microcomputer, it 1s still an 
untamed monster that plays games with its owners. Owners do not under- 
stand its capabilities — or how to get' it to do mach of their bidding? f 

All of us in special education must 1eani_a^put_th 
"understand its potential. We must keep up with both informational and 
technological changes involving the computer revolution. If we do riot 
lead, others will—those who do not understand the needs of the handi- 
capped. Special educators must lead if we want directions to be both 
educational ly and cos J: effective. 



COMPUTER LITERACY 

Actually, all of us are already to a greater or lesser -extent compute/ 
lite rate . * No o ne is or is not comp uter _ 1 i ter ate any _ more than any of us 
are completely literate in English. Think of computer literacy on a con- 
tinuum where most of: Us' are clustered somewhere toward the lower end. 
What does computer literacy involve? The minimal competencies include - 
some knowledge of history, moral and ethical issues, operation of the 
microcomputer, elementary programming, and capabi 11 ties of the 
microcomputer. 

In general, at least a nummary of the history of the development of 
microcomputers j& necessary to understand where we have been and where we 
are going; Included in ttiis area would be the four major phases or stages 
of development. The first stage, sometimes called generation Computers, 
consisted of Targe, *bu Iky, relatively slow computers. The secqnd stage 
found computers, not as l arge and bulky because of the development of the 
transister. Development was stimulated by the needs of the armed forces 
th World War II; The third stage followed closely on the heels of the 
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second with the development of the silicon chip, allowing for the creation 
of the microcomputer, which is relatively inexpensive, very fast, and 
extremely small compared to its ancestors of only a few score years ago. 

The impact of the microcomputer on education creates issues with which 
special educators (actually all eductors ) must be concerned, the micro- 
computer will change the lives of all of us^ and we must prepare-oar 
students to live in a computerized world. The* social and psychological 
effect of communicating with machines, the lack of socialization with. ._ 
other human beings , the "control of human lives through decision mateing, 
the art if ici a 1 ization of _pur bodies with computerized organs are only a 
few of tfie issues that fall within the sociW and psychological . category. 
Within the vdcati ohal category , issues such as loss of jobs or the possible 
extinction of _l_ow-level /obs^plusthe possibility of using modems to 
permit the transfer of the office from a buildirfi /far away to the home, 
are only two of the issues. • \/ \ 

Computer literacy also involves the operation of the_microcomputer 
from being able to load _a_p.rewritteri program to being able to create a 
program.. Some programming knowledge is desirable for educators to under- 
stand the capabi 1 i ties of the microcomputer in order to eval uate programs 

Ss_wej j_as_ to create. them. _ Understanding. the capabJij ties he] ps_ i n the 

determination of educational effectiveness of -programs as well as the uses 
that would be most educational ly effective. 



A microcomputer executes instructions given to it in sequential order 
through a computer program written in a specific language understood by 
that computer. -The language most often used by educators to communicate 
with a microcomputer is called BASIC or the "Beginner's Al 1 -Purpose 
Symbol ic ]nstructjori_Cbde,"__This language iscpnsideredto be a high-level 
language because.it is reiativelvclose to English. This communication is 
then translated into a 1 bw-level M ahguage \J- wjiich is understood by the 
computer. : x 

% INITIATION OF THE MICROCOMPUTER INTO SYSTEMS 

. In order for the educator to become computer literate. and for educational 
* systems to integrate microcomputers ef fecti vely into their systems, it is 
necessary to look &t the whole picture. Thi s includes: needs assessment; 
1 nvestigation ; ^designation of responsibility; coordinating a plan for 
implementation into the curr icul urn and admi ni strat ion design, setting up a 
communi ty-wide communi cat ion, system, planning in-service education. to 
i ncrease computer literacy, designing a financing plan, and initiating a 
formative evaluation plan. 

The heeds assessment is the first fchase in the progess. The uses for 
the microcomputer from both an admi nstrati ve and educational standpoint 
need to be determined .aiong.witn possible personnel, who can play specific 
roles . This i nformati on al 1 ows for the tent ative determ i nation of equ i p - 

ment needed and the finances needed to purchase equipment and implement 

the pi an effectively.^ The needs assessment is not a one-time activity bat 
an ongoing activity because the more "literate" the staff becomes, the 
more realistic and accurate the needs assessment becomes. 

A number o f s ources are avai 1 ab 1 e from w h i c h membe rs of the c omm i ttee 
as well. as other members of the school staff and community can gain infor- 
mation for the needs assessment . Many periodicals provide information. 
Some computer companies and stores are providing courses, as are many 
local school systems* commanity colleges, and universities. Many com- 
munities have started user groups and welcome the novice microcomputer 
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user, Quite often those wfiE know little about the microcomputer are band- 
ing together in this type of group to determi hejthei r needs and to find 
solutions to questions that they are facing* in-service education is 
available from many sources^ professional organizations and conferences, 
n ~* r^ware c omp a h i e is A s of t w a i r e c bmp an i es , _ c p 1 1 eg i e is _'and _ Ci i ri i v e r s i t i es * local 
organizations, in-house personnel from school systems, and private con- 
sultant firms; 

Sources of f undi ng shou Id ai so be det^rro^hed early in the planning; - 
Funding may be available from foundations, federal and state governmental 
agencies, and local school districts. However, many systems will need to 
look to the commanity for finanacial assistance. A committee can be formed 
for this purpose. First, this committee needs to establish its goals and 
object i ves ._ _Then_Lt_ needs _to .develop a plan to involve important commanity 
members on the committee as well as a. plan for fundraising. It is impor- 
tant to frequently inform the community about what is going on with the 
microcomputer project. It is amazing what sources surface from within the 
commanity when needs and purposes are appropriately publ ici zed. 

' / 

In the early developmental stages, a formative evaluation plan needs 
to be established to validate decisions during each stage of the project. 
These evaluations will determine if t!he' project should proceed as planned, 
if changes need to be made, and if the time line is appropriate. » 

If all the phases of the program are perted out,_it is_ easier to make 
evaluative decisions at each stage in the project. This also communicates 
purpose to all persons on .the committee and in the community. 
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EVALUATION OF MICROCOMPUTERS 



< 



The importance of evaluating software before purchasing hardware cannot be 
stressed too strongly. Educators do riot have time, to develop their own 
software, and the limited amount of educational ly effect 1 ve software that 
is available Is* hardware-speclf 1c--that 1s, it will probably only run on 
one specific machine (I.e. Apple. II, Atarj^ Pet, etc.) 

There are two ways to .evaluate software: _1 nternal ly - and external ly.- 
Internal evaluation of software—evaluation of software from w1 th1 ri , the 
system--1s probably the most affective and val 1d 'because 1 1 1s easier to 
determine If the software meets the assessed needs. Three areas should be 
covered 1n the evaluation: 1 nstructional content,' educational adequacy, 
and technical adequacy. 



INTERNAL: EVAttJATION 



Instructional Content 



A number of areas should be evaluated under the category of Instructional 
content. It is important to determine if the audience for which the pro- 
gram was; developed is slmllarto the audience that will be using the pro- 
gram., The documentation should also be evaluated. I s _ i t _clear how to use 
the machine? On what educational model was the program developed? Is - 
there an adequate description of the program, its goals, and objectives? 
Is.there an .evaluation plan i to deterni jne whether the objectives have beeh" 
met? What are the prerequisite skills necessary to complete the program 
successfully? Does the program fit into the curriculum and Into the 
way in which the curricular subject Is approached?. Is the program 
motivating? Is, the type of Instruction appropriate for the type of 
program (dr 1 1 1. and practice, etc. )? 

Educational 



The second category of software evaluation is.educational adequacy. Does 
the program proceed from simple to complex? [fes there been a task 
analysis done on concepts? _Are there examples! Is learning tested? Is 
there appropriate branching? For ex amp 1 e , in t utorial programs, branching 
should allow the learner to branch_upward_if_sicces_sf uj Or.downward _if__ 
unsuccessful—to a level on which the concept is broken into smaller and 
more concrete steps as it is retaught . programs shoul d used reinforcement 
Pri riciples. where correct answers are rewarded ind wrong answers are neither 
reinforced v nor punished. Programs should be both interactive and personal . 
New words should be broken [n to lyl lables and ex pi a i ned in text, especially 
if they have not been listed in the prerequisite skills area of-thedocu- 
mentat ion. Directions for interacting and answering quest i oris should 
always be available to the user, either on the frame or through pressing a 
key 'that calls up the directions. The use of graphics, sound, inverse 
print, blinksf flashes, and speed should enhance the presentation of the 
materials and riot be distracting. , : 
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Tec hn i c a 1 Ade ju ac£ 



the I'th i rd area of software? evaluation is techn i ca 1 adequacy. It is most 
important that the program runs to complet ion and that the student cannot 
Inadvertently disrupt it.. Students, should be able. to. run the machine 
independently in most instances. The screen format should also appear 
uncluttered, presentation varied, text-centered, phrases appropriately 
broken,, text' doublespaced, and there should not be too much information 
presented on-.a- frame at one time. - Testing should be on the concepts 
pre serite^ I and riot ori typing, spelling, or sy nonyms~-unl es3 ~fc*iat \s what is 
being taught. There shoul dbe appropri ate .1 language control so that' 
students cannot type in profanity, etc. It is also important to check on 
the software company ppl iciesf prreplacement and previewing.. Naturally 
the machines on which the software will ran needs to be determined. 

* EXTERNAL EVALUATION 

Many times educators can learn much about the value of programs through 
external software reviews. Many organizations and magazines 5£g con- 
tributing evaluative information for educators throu§h_publ i she?! result* 
pf their evaluation.. Within the covers of the Computi ng Teacher , MifROgram 
is a thorough evaluation of software packages. This evaluation is based 
on a wedding of EPIE and the Consumers Union. MicroSIFT from the the 
Northwest Regional. Educational Laboratory _al so does thorough .evaluations 
of software as each package goes through four stages from sifting of 
promising programs to an In-depth evaluation. 



HARDWARE EVALUATION 

Besides evaluating software Before the purchase of hardware or micro- 
computer, a number. of areas should be considered regarding the micro- 
computer itself. Naturally, one important consideration is cost. In 
considering the cost, be sure to determine exactly what is ipcluded--which 
pieces of equipment, reqaired "extras", f i nanci ng. Aisb determine yoar. 
needs and requirements for use of the microcomputer when considering price, 
because you may not need^ a M Rol 1 s Royce". Ask questions to find out 
i nf ormation aboat service options--is a local dealer available, is the 
serv ice rel iable, is the service speedy, wliat does the warranty i include? 
Other areas to consider include portability, availability of color, 
graph ics - resol ution and avai 1 ab1 1 ity of animation, editing capabilities, 
P ro gram- 1 o ading speed, music generat i on, o ptions, available peripherals, 
documentation, keyboard (layout, size, number of keys, type of keys), 
specific languages that can be used in programming, newsletters and 
journal s, and memory. In considering memory it is import ant to ask the 
amount of. usably RAM instead of just the amoant of K; the amoant of memory 
that can be used for programmi ng' arid the K measurement are not necessarily 
the same. . 




CONCLUSION ' 



The area of evaluation cannot be considered too lightly. Too many school 
systems have purchased.mjcrocomputers without adequate^ evaluation, only. to 
find that there was.little software available for their machine and that 
no one on their staff had the expertise or programming skills to develop 
software. - 

> ' ' ' • ■ 



32 

39 



5 

........... . /' 

USES FOR THE MICROCOMPUTER IN SPECIAL EDUCATION * • / 



U ses f o r t he m i c rocompute r can b e b ro ken in to . a n umber of c a t eg o r 1 es : 
administrative' uses, general instructional uses; and ases-priraart ly 
designed for specific categories in special education.. All of these uses 
should be based oh research designed to determine their efficacy.. 



ADMINSTRATIVE USES 

Many Uses center on the development of the individual educational plan 
(IEP). Assessment can.be carried." out and error analyzed on the micro- 
computer. OtheVas sessment results, can be added from sources such as 
other tests, expert input fpom anywhere. in the world, ; and; observati on. 
Based on alt ifeformationy^fhe computer can. determine not only the goals 
and educatlonaKobjectivis but the -'appropriate methods, materi als^amj 
approaches to emp Toy] with that specific individual. Other information for 
the IEP can easi ly b^a<Wed; updated instantly, duplicated, and transmitted 
over a modem to distant places. 

Research data can be easily transmitted to a central source such as a 
research center or university, where data can be stored and analyzed. The 
size of research groups can be greatly enlarged at little expense of time 
or money—thus making the groups more representative of the population. 

Reports can be generated and updated quickly; _1 ncludlng proposal writ* 
ing,. and reports for financial reimbursement (including the calcul ation of 
formulas). Furthermore, reports including permanent files can follow the 
student instantly on" a move to another school : district; 

✓ 

_ Schedules, both administrative' and student, can be developed; changed, 
and conflicts noted within seconds. Grades can be Instantly determined so 
that special education teachers can easily keep track of all students who 
are mainstreamed* 

These_admi nj strati veuses are not Intended to be_an_ al 1 -inclusive, 1 1 st : 
but one that can stimulate edacators to think about their own needs before ; 
purchasing hardware or. software programs. 

GENERAL INSTRUCTIONAL USES 

A number of uses for the microcomputer fall under the category of genera, 1 
instructional' uses . The f 1 rst _type of .program^ c a 1 1 e d _ c omp uter-managed 
dri 1 1 and practice , is designed to reinforceor overlearn what has been 
learned. Going over multiplication tables* learning capitols, and 
practicing placement of punctuation are a few examples of this type of 
program. A second type of program is the computer-managed concept 
instruction, where the learner is presente<} v 1nf ormat ion leading to concept 
development. This type of program, is "Simi lar to the _ computer--managed 
tutori al type of program except this latter type is designed for reteachlng 
^ those segments of a i concept or ski j 1.1 thatwere hot .learned _when the concept 
was presented in initial instruction. A fourth type of program involves 
computer^managed simulatian in which the learner is placed in situations 
that would otherwise be dangerous and expensive or involve an extensive 
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amount of time. Co mputer -man aged problem solving can be similar to 
simulation-type programs, in; fact may involve simulations; however; . they 
are designed primarily for the learner to find the solution to problems, 
for example, dealing with social consequences, decision making, or values 
clarification; All four of these types are-Often found within the same 
microcomputer program, depending on the goals and objectives of that 
Program. For example, a particular concept could be taught, drill and 
practice coald be used to reinforce a.particular skill within that concept, 
arid then an application section (simulation and problem solving) could 
allow the learner, .to implement the knowledge presented within the concept. 

Another type of l nstructjonal type program i s cal led ysgr-manaqed 
prpblem sol vi ng . With this type of program the learner is developing a 
program. Lower functioning students have been known to learn problem- 
solving skills by using _ rel ati ye]y_s imple authoring system, such as LOGO 
whereas higher functioning students canprogram using BASJC or languages 
i nvol v_i n^ more extensive progr'ammi ng skills. * 



USES IN SPECIAL EDUCATION 

Many uses for the microcomputer have been, and continue to be, developed 
for* handicapped individuals. In reading this section the reader should 
use imagination to determine further possible uses for specific special 
education catagories. Naturally, uses mentioned under one category could 
wel 1 _ be employed under other categories, based on the individual needs of 
the student. 

Physically Handicapped 

Within the area of the physically handicapped, peripherals and programs 
have been developed to assist the individual with mobi 1 i ty, cormrun ication, 
and sensory compensation. For example, learners can input information by 
voice* joysticks, rocking levels, eye contact, and adapted keyboards or 
keyboard menus. Information that has been processed by the machine can 
then be outputted on a screen, on a printer, or through a voice synthe- 
sizer. The information could be entered and processed, or it could be 
sent hundreds of miles to another source or person. Electronic mail, 

electronic banking, electronic shopping, and electronic control over 

household and personal tasks can be accomplished using the microcomputer. 
Medical intervention in order to administer medication at the moment it is 
needed and prosthetic devices such as a prosthetic arm operating on nerve 
impulses are al so ^possible. 



The electronic eye can allow the bl ind and I visual ly handicapped to 
"see" objects within their environment. This "seeing" is nottfie way that 
sighted persons see, -but i t- neverthel ess al lows for brain interpretation. 
BrailJ_e_can be typed An or .received :by_a blind person, followed by that' 
information being translatedinto print or voice for another person. 
Sighted persons over many miles can communicate with blind persons through 
a brail ler attached to a microcomputer. 

The electronic ear can permit au^iory interpretation of this type of 
information within the bra\n of theW?af and hard-of -heari ng individual. * 
Speech can be taught to deaf or speech-impaired persons through biofeed-. 
back on a vocal izatipn trai ner_ on_which i sound iwaves are seen on_ a screen 
as they should appear and -as the hearing-impaired person is saying them. 

The category of homebound pupils is a natural for the microcomputer, 
because a modem can extend the distance of instruction, allowing t\m ^ 
teacher to instantly be with each student and allowing for 
back based on student input. The modem also can extend the expertise of 

; \ 
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the instructor and allow for, resdurcfe persons to enter the student's home 
or hospital situation without leaving their own localities. 

Emotional 1y Disturbed 

Emotionally disturbed students, and those who are- autistic, can find in 
th i s me d i urn a patient mach i tie with wh i ch they c an commu nicate and 1 earn 
. in a nonthreateni ng interchange. Vi deotherapy , _such as that employed 
at a Veterans Administration center to train reflexes, dexterity, coor- 
dination, judgement, and academic skills including reading, can be employed 
with students who fall within these categories of disability; 

Learning Impairments 

Mentally retarded and, learning-disabled students may findHhe micro- 
computer, with its ability to branch to yaryi ng 1 evets of reading and con - 

^-ceptaatization, very_benef icial wi thi n - the rqainstreaitied situation of the 
i r|eq)ular classroom. The microcomputer is also extremely patient and can 
work with students who-process information siowly.~\ln fact * they can be 
used to increase learning speed, readliij'. tracking- speed, auditory discrim- 

i nation, auditory memory, visual memory t :> . visual discrimination, and 

figure-ground. The presentations <:an_be multi sensory or involve flocking 
of specific modal i ties, as necessary for the learner to best process the, . 
information learned. Reinforcement can be immediate, del ayed, constant, ' * 
variable — as necessary for the particular individual* By instructing 
mentally retarded or learning disabled students 1n elementary programming, 

^ for example, using a system such as LOGO, problem solving can also be 
developed through the microcomputer. 

Sifted and Talented 

Withigjfted students the expertise of the classroom can be expanded^ as 
can time, space, - and cost. Branching can J5e used here, too, to branch the 
lea me rs to levels of a b 5$racJ; jt e a s on i n§ an id p r b b 1 1 em s o 1 y i n g , o r e ven t o 
remediate weak areas. Computer programming can be u'sed with these students 
to increase their problem-solving skills. 



RESEARCH OF EFFICIENCY OF MICROCOMPUTERS 

Research. is at times a rather perplexing endeavor. Thousands of educators 
are i nvol ved, spending mil 1 i ons of dollars to provide "answers" to persl s- 
tently recurring questions, only to conclude what seeming ly _was_»al ready. 
^'known" by those acti vely involved in the research area. Educators want 

Answers; re search frequent result sin mo re_ quest ions. __Educators_want 

absolutes; research provides indications. Educators want large definitive 
studies ; research provi des bits and pieces. Yet research, whi le seemingly 
not p^roy iding_eyerythihg_tha^ a grea^deal _bf 

information to help in the educational endeavor. It must, however, be 
viewed from the perspective that what will emerge from most research 
efforts will be only phe or a _f ew _addi t i pna]_bi ts of_inf prmatipn A __These__ 
V must be interpreted in light of other. existing and emerging information to 
\ glean an understanding of the area betng studied. This most certainly is 
\true of research dealing with CAI and the handicapped. 

\ _ Th? re are also a number of imped i^ the use of 

microcomputers: insufficient funding, confusing diversity of languages 
and hardware, poor quality of CAI materials, educators ' 1 ack of knowledge 
of how to use CAI effectively, and atti tudes among educators about CAI and 
research in general; 

HoweVer, some .general concl us ions may be _ drawn _f rOm_t he .research 

regarding the effects of CAI on achievement based on some relatively 
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consistent result's. The reader shoald keep in mind t h ait early research 
centered oh comparison research and relatively few. of . the studies were 
we] 1 .designed and tightly controlled; A sammary of those general conclu- 
s ions f ol low : ^ 

1. Th<j use of CAI_has generally been shown to improve learning or has hot 
found to be different from traditional approaches. 

2. The effects on achievement have tended to occur independently of the 
•■' type of CAI used, the type of computer system, the age range of the 

r __^i Students, ov the instrument used to collect the data. 

3. When CAI and traditional instruction are compared, those students 
using CAI had equal or better achievement in less time. 

4. Students have a positive attitude toward CAI;. this' is frequently 
accompanied by increased motivation, longer attention span, etc. 

5. Tutorja] and drill types of CAI seem more effective with lower ability 
students than with high- or middle-ability students. 

6. Many learners who; have been "hard to reach and hard to teach" by other 
'methods become Actively involved ih^AI. 

7. Most of the research, that has shown eAf to be.- eff ecti ve has made use 
of adjunct CAJ. in which the teacher was readily available. 

8. CAI is helpfal to stadents in reviewing learned material. 

9> Retention rates may be lower than for traditional instruction. 

Specific research in special education is relatively scarce;. what has 
been done is more evaluative and descriptive than tightly controlled 
research studies. Furthermore the majority of the special education 
research found:in_ the. 1 iterature is centered on the hearing-impaired with 
some studies-dealing with diverse types and ages of handicapped learners. 
Results avail able on CAI in general indicate results in special education 
that paral lei those found with other populations. The thrust. that is 
emerging seems to be not if CAI can be used, but rather how it can best be 
used. 



How it carrbest be. used is definitely in heed of research--espec i al ly 
;as the special educator employs imagination, in determining the possible 
ways in wMch.the microcompatercan^be adapted and programs can be devel- 
oped to assist the handicapped individual in communication, mobility, and 
sensory compensation. 



It is important for the educator be informed so as to assist in the process 
of developing software from the design. of the. program, through the script 
writing, and through the programming stage. The rationale for learning 
t h is proces s 1 ies wi th the lack of ade quate educationally effective soft- 
ware in many curricular areas, and. with the individual needs of students 
within the mains tr earned and the special education classroom. 
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In order to obtain information about this developmental process^ the 
educator needs to_understand the function of languages most commonly used 
to common icate with the microcomputer B There are three directions that 
the educator can take to obtain trvis_kind of_ information: take a course 
vin BASIC (Beginners Al 1 -Purpose S^bolic Instruction Code) , learn to use 
programming systems that are easy because of their s imp 1 lei ty and Closeness 
t? the English language, or learn the process, in designing and writing the 
frames for a program that wi 1 1 be programmed by an experienced programmer. 
Each of these directions will be discussed. ^ 



BASIC 

First, if possible, it is a good idea for the educator to take a course in 
BASIC designed for educators (not programmers] so specific effective 
educational designs can be covered. For example, in one situation a high 
school teacher, who teaches programming, developed and taught a course in 
BASIC to teachersin his school system. This course was effective because 
teachers not only learned programming, they also learned to develop educa- 
tional-programs that were both administrative arid instructional. _ This * 
type of course teaches the logic and problem solving necessary to better 
understand the capabilities of the machi ne--regardless of which micro- 
computer is used (Apple, Atari, Pet, etc.)., This information can be used 
for programming, for providing information to a programmer to complete the 
programming portion in a courseware development, and it can be used in 
assisting the educator in evaluating commercial software. 



SIMPLE PROGRAMMING SYSTEMS • 

An easier direction, or one that takes less time but al lows the educator 
to program courseware designed for individualization, is that of asing 
programming In considering programming systems, consider them along a 
continuum from simple to complex and from least flexible to most flexible; 
the easier tnVsystem is to use, the. less individualization or flexibility 
is available. Authoring systems include LOGO or GSriis I. With LOGO, a 
triangle called a turtle is moved by command around the screen, leaving a 
line in its path as desired^ Commands a re. simple and in English, for 
example, FORWARD, LEFT, SAVE, DRAW. Associated with commands are numbers; * 
a ONE equals a space if going in a straight line or fifteen degrees if 
turning. The degrees are the same as those on a traditional clock; three 
equals forty-five degrees, six equals ninety degrees. Commands in_the 
Gem's system are si ightly. more complex, using T for text, A for answer?, M 
for match. 

_ Authoring 1 anguagesoffer relat iyely_more_f lexibi 1 i ty wi th commands 
such as TYPE, ACCEPT, MATCH, JUMP, COMPUTE. In using an authoring lan^ 
guage, be sure that the screen displays are easy to understand, that 
students respond. frequent ly, that all answers are planned for regardless 
if they are right, wrong, or inappropriate, that branch i nqJ-fra^sed arid the 
sleps in the task analysis are appropriate for. the audient^e, and that 
graphics are used for reinforcement of the concept and are not distracting. 



WORKING WITH A "PROGRAMMER 



The third direction that the educator can take in developing a program is 
to design a program and write the frames so a programmer can t Re n put the 
information into the machine. The key element is for the educator and the 
programmer to.be in constant communication to determine the most educa- 
tional as well as most appropriate computer program design, and for each 
party to understand exactly what the other is saying. It is relatively 
easy to make changes before the actual programming stage, but next to 




impossible after the program has been completed without creating major 
problems. For example, changing one line of a program can cause 
far-reaching effects where they are not- expected and the program vTill then 
bomb; 

The stages through which the writer should proceed when working with a 
programmer follow* In fact,_if the educator is doing programming, these 
stages should be f ol lowed. First, develop the goals arid educational 
objecti ves for the program. These can be mod if i ed after completi ng the 
research , which is the second stage; Based on the^e search, the initial 
design for the program should be developed. This design should be based 
on whether the programtype is drill and practice, concept instruction, or 
concept application. At this point a simp 1 ified outli ne can be developed. 



After discussion between the writer and educator and the programmer as 
to length, design, and appropriate presentation for the microcomputer, the 
educator _can_deve1 op the in deptji_oytl jne wh ich i_ should be discussed with 
the programmer. At this point' the program can be put into script form,' 
for example, on A by 6 cards, bas,ed ^bn the formatting capabilities of that 
particular microcomputer (number of lines, number of characters per line, 
etc.). While writing the cards, or after completing the cards and laying 
the cards down in consecutive order, an educational flow chart should be 
developed with squares for text frames and di amonds for question or 
interaction frames. Arrows or lines should be drawn to show the exact 
flow of the program, or which frame follows which. In the case of 
question frames, each possible^response. should have a specific arrow or 
line showing which frame is based on which response. In other words, 
where does the program go if the response is right, .wrong, gr_ inappropri ate 
(neither right nor wrong)? After being checked by the educator and the 
programmer, the frames can be placed on frames designed in blocks for each 
character' space, on the screen at any given time. 

The 1 ast step before gi vi ng the i nformation to the programmer is to 

edit the scri pt _ ( frames j for content, continuity, and errors. After; the 
programmer completes the programming, the program should be run many times 
to be sure that each pathway as designed on the educationalf low chart 
runs as desired. At this point, about the only editing that can be done 
to the text is catching gross errors in punctuation arid spelling usually 
based on typing in the program, not the writing. - \ ' 

Regardless of which method is used to develop the programs desired, it 
is important to understand the capabi 1 i ti es of the microcomputer and. 
correlate them with educational principles, educational design, and the 
individual needs of the learner. 



38 

45 



SOFTWARE MARKETING CONSIDERATIONS 
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The need to orient computer software for education thoughtfully, based on 
instructional and curMcular needs, is outlined against a keynote question: 
I s the q ual i ty of the edu cat ion al product^ that we a re pr odd cing today go od 
enough for users and buyers of that product tomorrow, and can we produce a •■ 
-better product in less time, for less cost? _ 



Computer technology in education is here to stay; it will force changes 
i n the de 1 i ye ry and meth od s by which teaching and educat ion are practiced* 
Seven factors affect the marketability and publ ishabil ity of computer 
software for education: computers as an in-place technology in education,- 
marketing and distribution patterns for software, consumer demand, quality 
timelessness, basic skills, and the. future. 

► 

\ 

- ! INTRODUCTION 

The increasing-use of technology, especially computer technology, by 
educators requi res us to learn from the experience of others so that we do 
not paint ourselves into a corner. Advanced computer technology wi 1 1 
change the way that we educate oar students and* the way that we relate and 
work with students. It will require us to change, to learn hew skills, 
and to manage our skills differently from- the way_ that we, have been 
taught--differently from the comfortable ways of the past; 

____we can learn part of this from the experience of the American auto- 
mobile industry. It is recovering fromits worst decline in its history 
because it did not respond to the need for change early enough. The 
decl ine was brought about by the industry itself, due to a confluence of 
factors -that it could not control but did- not want to recognize and deal 
with fully at a time when everything elsfseemed to be all right. Infor- 
mation available to industry analysts in the late 1 960s*; and early 1970s 
profiled the factors: ri sing oi 1 and steel prices, management and labor 
pracyces_needing revisit sales* and 

government regulations requiring production line-changes, changes partly 
inspired by products avai lable from foreign manufacturers. 



Oepite all of this information, the U.S. automobile industry resisted 
c h ange and d i & not make the signif i€ ant d ec is i on s re q u ired befb re sales 
started_to plummet. It was a classic pattern of an industry: a set of 
people not willing to change and make the investment required S> It was 
easier to take the profits than the tax credits. It was productivity now 
at the expense of long-term, stable productivity in the future. . It was 
management and the labor force that wanted continuing producti vity and 
salary increases without adjusting to the advances in technology produced 
by others. The results, as we know, have been disastrous. Thousands of 
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automobile workers ace unemployed, small business f i rms^'supplyi ng _and - 
relying on the major automobile manufacturers have been put but "of busi-~ 
Pgss» others are hanging on i_by_a_threadi and the resultant loss of tax. 
revenue combined with increased expenditures for unemployment compensation 
are dramatically increasing the federal deficit. 



:' The automobile industry does not stand alone; it has reflected what 
many of us da by practice* We resist change, under the guise of adapting 
tp.it, when we know that avjjpre fuhdamental.modif ication to our current 
practice is needed to meet the challenge? of the/ future adequately. The 
electronic revolution, just beginriirigiMs going to necessitate fundamental 
changes in our educational practice and thought: 

As educators, we need to look at the sHgns around us--signs that to 
.yarying .Segrees paral lei those that have been predominant in the -auto 

industry. The basic elements required to make our educat i onal system 

function are increasing in cost ; our management and labo* practices need 
revision; foreign competitors, in theform of the electronics industry, ? - 
are beginning to produce technological products that wilj compete .with our 
traditional practice of producing teachers who convey information to 
students; and government regulations continue to shape the way in which we 
go about the business of education. It is time that we asked, oursel ves a 
serious question: .Is the quality of the. educational product that we are 
producing good enough for the users and buyers of that product tomorrow, 
and can we produce a better product in lets time, with less cost? Computer 
technology will force us to do it. 

__ The changes that we must, initiate will reshape and creafte our roles as 
educators directing technology, rather than educators searching .for ways 
to make technology useful. One of the most practical ways/that we can do 
this is to keep a tight grasp on content. and how, we communfecate content to 
students, whether handicapped or nonhandicapped^ Computer&technol ogy is 
technology, nothing more or' less. _._ What * we do wi th it and now we use i t 
are important, bat what we $ut into it, how we„ influence anq shape the 
content of the computer program, the software, 'is initial ly important. 
Otherwise we have the proverbial garbage in, garbage oat. The medium is 
not ttie message unless we allow it to be. Yhe> medium of the computer 
should not be more important than the qual ity of the; .computer program. 
Unfortunately, producing quality has never been e^sy;.; Qua 1 i ty, to use a 
phrase, is job one. . - v ' 



SOFTWARE MARKETING FACTORS 

We at LINC have been deali ng for some time wi th the medium and the message 
issue in the various formats of print, audiovisuals, telecommunications, 
computer software, and advanced electronic technology.- We have also dealt 
with the processes requi red to arrange for the commercial production and 
distribution of innovative products' that yse different formats. In the 
process we have 1 earned* somethi ng about the factors that make a product 
marketable, regardless of ^ts -format, whether' it is a book, a computer 
program, or an elect ron i c device. In all of this, the single most 
important factor is not the medium, but the message, and how easily it can 
be used and Communicated to others. Computer software is not an exception. 
Let us look at the market factors that surround computer software and 
what will influence its marketability and pabl ishabi 1 i ty; 

Factor 1: C om puters as an In-Place Technology 

There is no doubt that computers have been arcratfdl a long t i me . It is 
almoit an embarrassment to see us, as educators, making such a fuss over 
themX because they are not a new technology. What has happened that is 
exciting wi th computers is mini atu r 1 z at i on- -the ability to have your own 
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personal computer; The distinctions between microcomputer, very small 

computers, minicomputers, small computers, computers not so small; and 

mainf rames-rthe big ones--are diminishing; It is possible_to have-a_main- 
frame computer dh your, desk top, ready f or ' personal use v The HP-9000 is 
an example; it will compute one mi 1*1 i bri instructions a second. 

As of December 1982, approximately 9,350 school districts had micro- 
computers for .classroom, use.. About 25,000 school 'buildings had micro- 
computers, and the relationship .between the size of the student enrollment 

and the number of computers required' by the school was proportional. 

Increasing numbers of teachers are becoming computer J iterate; many are 
beginning to write their own software arid courseware. It is projected 
that «by the end of 1983 the number.of .schools to have acqu i red^computers 
will have doubled. By 1985 most schools will have an 'instal led computer 
base; by 1987 only a few schools will hot have a computer. 



■ | .__ v 

The rate, at which _the number _of computers _in the: .schools is growing, is 
slow comparted to the fast pace of computer software and" courseware devel - 
opment . Mor% than 700 publishing and software. houses either develop,- 
produce, or di stri bute software. This does not take into account the 
number of educators producing software or the number of students^, and 
parents producing software. The importance of this marketing factor, the 
proliferation of computers in the schools, is the growing computer base to 
use whatever software is produced. Therefore^ if you produce a software 
program, it is probable that it can be used by more and more educators and 
students. 

Factor 2: Markel 



A preliminary analysis of a poll of producers and distributors of software 
by LINC ifi the late f all of 1982 showed the f dl lowing jWM^Retihg arid 
di stri but i on trends : 




• s- - ■' - - ■ _ — - .■ < • - - . 

o 80 percent of software publishers sti 1 1 use di rect mai 1 supported by 
catalogs, fliers, ads_, exhibits, etc. 

o 50 percent of th^ compani es have some kind bf sales represeitatiye or 
dealer network. t This is 1 * increasing, because one of the mos ^effect i ve 
ways to sell software is an on-s i te demonstration, and software sal es 
are cons idere3~Bb^di ng-level sales. 

o An i ncreas ing number of local computer retailers (Computer Land, Radio 
Shack, Atari, Sears, etc. ) are becoming invol ved in the school and 
• home market . 

o 20 percent of companies Kave a preview policy to protect* from 
unauthorized copying of di sks . " 

o Only a minority of companies give unrestricted previews. 

o 1 5 percent are experiment! ng with the demo di sk concept, sometimes 
charging for a demo disk. 

o v Companies using direct mail consider warranties and guarantees an 

al ternati ve to a preview pol icy; - however, 20 to 25 percent of companies 
do not have a specif i c ret urn pol icy : You buy it, you ow n it. 
Industry standards are beginning to emerge. 0 

o 75 percent of comp*ani es t guarantee their diskettes will "boot up," and 
50 percent offer warranties that the courseware and software will play 
and operate. 

-v • 
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Warranties range from ten days to two years^_thirty days _ i s /cprmjpn 
Ninety days to six months is offered hy a namber of companies; ninety 
da^s will probably become the standard. / 

Companies are experimenting with backup and inexpensive replacement 
diskettes when the original disk riegds to be repl aced, updated, or 
revised. The implication for this .marketing factor is that f as the - 
industry learns how to market and distribute software effectively, the 
distribution of software products will be as widespread and well-used 
as the distribution of print or A-V products. 

sumer Demand for -Software 



. Consumer. demand for software is affected by three constituents: thelftft- 
ware publisher, producer, and distributor; the purchaser; and the user. 

The software publisher, producer, arid distributor, as sjtated, views 
the market for software as_a buj 1 ding level _ sale, _ Some. believe that as 
states and large school di stricts consider the. notion of software 

libraries , 1 ike state and district level film libraries, the volume of 

.software sales _wjl 1 decrease while the price per copy will increase. This 
happened to_ the film industry. If this does occur, many software pub- 
J i s h e rs w i 1 \ reevaluate their production schedules and their marketi ng 
strategies. » 

The demand fpr software under these conditions w 1 1 1 _ create i an occa- 
sional use market for. software, limiting much software.to the supplemental 
ma t e r i a 1 s c a t e gory. In p r e s p or is ; e , p i u i b 1 1 i s h e r s w i 1 1 d e y e 1 o p m at e rial as t h ey 
perceive the market through the acquisition practices of software- 
libraries. -Publishers will seek areas to which they can adapt software to 
match nonsoftware products that they produce and distributed Th is is 
happening and will continue. Th^vesult is the computerized workbook, the 
computer animated word list, the computer form of the programmed text. 
Sc h °P 1 _ : § eg u i s i t i on p r a c t i c e s and product 1 j n i e _ c on t i n u i ty _ a re __ i n visibly 
influencing consumer demand, creating an environment where the educator 
does not get to choose what corresponds to student abi 1 i ties but is 
'Presented. wi jth i _ a_predetermined_ selection of software, that is influenced, 
more by economics than instructional needs. The problem is that individual 
ed uc ators e i ther do not _h § ve t h e q p po r t u n i ty *to, or c a n n o t f _ a r t i c u 1 a t e 
what the expected level of. instructional quality is in a piece of soft--" 
ware.. This is riot unique to software, but until ' individual educators make 
such a i.statementj .they* _as_consumers of _ spf tware^ _wj 1 1 _have varying degrees 
of success in influencing and making known their demands. 

__ On the other hand purchasers of software are having the greatest amount 
of influenceon consumer demand for software. Software acquisition deci- 

s i o n s are primarily being made by medi a center oers onnel, curriculum 

coordinators and supervi sors, department heads , Tibrary media. special ists, 
but not enough teachers. At a recent regional conference of the National 
Ed uc a t i on As s be i at ion in th e No rth eas t, 50 pe re ent of the software 
purchased was reported as .not .being used by the teachers . .Not enough 
teachers have a voice in the software purchase decision. The consumer 
with the most inf luence i s one step _away _from_the classroom where the real 
consumers* the .students;, exist; This situation must be corrected if 
consumer demands for software are to be real istic. 

Students have little influence on software demands. and therefore on 
what type of software is produced, marketed, and distributed. Change tri 
this area is on the way for several reasons. First, when enough software 
is available on any speci fic topic so that students can choose arfiong soft- 
waj^ options, it may be pos sible to match software to specific/student 
learning styles and needs. Second, student respect for teacher competence 




in using computers and software wil 1 inherently influence teacher selec- 
tion of software in response to student expectations of the instructor; 
therefore students will, affect. software selection through this influence 
on teacher behavior. Third, students ii 1 1 strive for computer literacy 
and better performance levels using computers and software to <gai ri peer 
recognition, as well as teacher praise, which will produce a type of 
consumer pressure similar to what students had on instructional televi- 
s ion. L ast, the development of computer clubs as .school student organ iz ac- 
tions will enable students to influence software acquisition collectively*, 

__ Consumer demand for software.ul timatel.y will .influence, software devel- 
opment to the maximum. Articulating the demand differences between admin-^ 
i s/tra tor s , s peci a 1 ists, teachers, a n d s t u d en ts w i 11 prob a b ly be, a s in the 
past, more of a political process than an educational .process. The 
relevance of consumer demand as a marketing consideration is to under- 
stand, when you develop i your ..software, ,_how it wil 1 Effect the acceptance 
of the software. Do not think that, consumers will. not buy a piece of 
junk. They will — if there is nothing else Available. 

Factor 4: Qua! ity . 

Quality sells. Whatever you. develop, do itright or_do not do it at all. 
Educators are looking for qaal ity courseware and software, and they are 
learning fast about the _characteri sti cs of poor qual ity in software. 
According to a recent article in the Wall Street Journal , software 
consumers are becoming more discriminating buyers, Gi ven that all other 
things are equal, people will not choose to buy something of inferior 
quality if, for the same price, they can have something better. Do not 
mistake junk for quality. 

Factor S:- Timelessness . 

Software that will retain_its ..educational -usefulness and relevancy over, 
long; periods will be sou gtft after by budget-pinched schools. The ability 

to be !_used_p^/er^ and oyer again, without revision, is a key marketing 

factor." Schools do not want to be trapped into baying new software pro* 
grams -every year to replace the dries used the previous yean. Schools do 
not want to look on software as consumables but rather as extensions of 
the compater hardware; As sach, timelessness--the ability to use the 
software for as long as you can use the hardware--wi 1 1 find a receptive 
market in the school. Do ntft mistake software that uses student time to 
no end as timelessness. It is time-consuming junk. - 

. . ' _ _ 1 *■ . t 

Factor 6: Basic Skills . 

Software and courseware that hel p students achieve minimum competency 
standardsr-the. basic . skill s--wi 11 be attractive. Do not think software 
that teaches the obvious is a basic skill. It is teaching the students 
what they already know. 

Factor 7 : — The Future . 



The software of today will be the forgotten* ware of tomorrow* Compaters. 
uses of t wa re _ 1 1 ke_ 1 u ngs u se a i r a c on s t ant 1 h ha 1 e and ex h a 1 e , c on is t an 1 1 y 
using more, consuming what.it captures, and disposing of what. is not 
needed. Advances in computer technology will dwarf the ability of the 
individual to develop software s inglehandidly . Most software wi 1 1 be 
developed by software.companies, and eventually software as individual 
diskettes or pieces of courseware will not exist except for highly specific 
app] Icatipns _. "Information _wa>eVLtime^sha>ed data banks containing the 
total of human knowledge and information, will be available on a circula-. 
tion, usage, or computer readership basis. You will get anything you want, 
but pay only for what you need. Computer programs will automatically 
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* dele|e all superf^uoas "infarmation not relevant to a user's need or .. 
clpuest^ Portable gpeFatjng systemswjll allow students to "plug in" to 
any computer terminal within transmitting distance whenever they are. 
Increased storage of di gi t i zed 'i nf ormat l on- wi 1 1 allow you tp carry around 
and access'an encyclopedia; keyboards will! be obsolete-, commands to the 
computer will give way to interactive conversations; ■ * 

Ultimately no one will write computer programs or software, as no one 
today "writes*' language; The emphasis will be on managing the data and 
the environment in which they atre presented, specifying the interrelation- 
ships between sets of information in order to protect objectivity^ so . 
Users will be, able to draw their own conclusions from the data and meet 
their own needs by being guided into understanding information that can be 
aseful to their lives. 



eONetUSI0N 



In the f i nal analysi s, the concerns' about how we use and make computer 
software in the future will be our concerns today. The marketing con- 
sideration for the future is to concentrate on what you know how to do 
now, to communicate your skills, your knowledge, your message, in a way 
that someone else can use it. This is the education- process; it is the 
essenceof what makes any piece of software marketable--theuriique, 
creative; _ i ntei lectual way that you develop .it so that it is useful to 
someone else. ^ 

Succinctly put, make your software an original; do not copy someone 
else's. Computers *can do that for you. It is the creator of the software 
who thinks, not the computer that runs it. You, the author, are the _ _ 
greatest asset of the software, now and in the future; Do not abdicate 
control ofthe content of software programsto someone who does not know 
the subject. To do so wil 1 result _ in -an i nferior software' program that 
will greatly reduce its marketability and pub! ishabi 1 i ty; but if you do 
not know how to design a computer program or to program it, get help from . 
compater profesiona«Ts. They know how to program better than you do. 
Practice on your own, not on consumers.- 

ED#231145 
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.SECTION 2 



COMPUTERS IN SPECIAL EDUCATION MANAGEMENT 
INTRODUCTION 

Two categories of management app1 icat ions in spec ial educat ion are 
discussed in Section 2. The first addresses^ data management as it relates 
to instructional management and student performance (computer-man aged 
instruction) , wh ile the second 1 ook§ at concerns of^the special education 
administrator outside the cl assroom (computer-ass Isted management) . In 
the f irst category, M il ler and Raggh iant i provide an overview of the use 
of microcomputer technology for cost-effective special educat ion manage- 
ment. They discuss usjng computer-managed instruct ion to monitor ihcl iv icl- 
ual student performance, as well as providing the basis for data used in 
computer-ass isted management at the distr ict level. 

Wesson presents a software program, DBPM, developed to. enable teachers* 
to select measurement systems an iqae to the curriculum th.ey are us ing, and 
? t 1 at a ^ 1 ows the teacher to monitor the _pe r f orm a he e of i ritj i y i d u a 1 s t u de rj t s . 
Graphic presentations of student performance data assist the teacher, in 
analyzing the effectiveness of the instruct ional program. The article 
discusses the research and .development 1 processes carrjed. out in producing 
th is software, including the evaluation of-teacher satisfaction, teacher, 
utilization of the inf ormat ion, and its effect bri student performance. 

The f inal article in tfvis section discusses data-based management 
systems>T tnsley reviews some of the different types of admin istrat-ive 
ttfata management programs ayajlable,, such as electronic spread sheets and 
word processing, along with some of_the problems -associated with, special -- 
education data base applications. Further discussions address the benefits 
of an integrated program and modular approach for administrative data, 
such as payroll, personnel, budgeting, etc. Tinsley concludes with a 
ser ies of questions that need to be asked by the special educat ion manager 
in eval uat ing the worth of an Integrated system for particular- special 
education application. ' . ■ 

The four briefs that follow in the input and output section discuss 
three add it ional top ics related to computer-assisted management. First, . 
the concept of telecommun icat ions and its appl icat ion- In special educat ion 
through SpecialNet are briefly described.. The second brief "illustrates a 

1 be a 1 are a network th at can be imp 1 emented within a school system in 

instruction, curriculum development, administration^ and local area tele-, 
communications, including electronic mail and data base access. , The third 
br ief outl ines s ome of the nati on a 1- .re sou rces ava i 1 ab 1 e f or s pec.1 a 1 _ 
educators, including some. ava il able through SpecialNet, and others that-, 
will subsequently be available through 'the ERIC system. The final br ief 
d iscusses an applications program that provides a curriculum management 
system, a teacher planning system, and an administrative planning system 
in an, integrated software package. 
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A knowledge of microcomputer technology is rapidly-becoming a necessary 
job skill. This creates a crjtfcaT need for schools to prov ide computer 
programs, to prepare students for today's job market, It also provides new 
management techniques for school administrators. This presentation focuses 
on the computer as the manager of instruction and includes an introduct ion 
to computer terminology, considerations for the selection of hardware and 
software, effective data collection a fid information management, and the 
potent ial for, and possible methods of, structuring computer-based special 
education management systems. ^ 

We are not computer wh lizzes* but we recogn ize that the ^computer age is 

here. The electronic capabilities that allow the imprinting of thousands 
of complex circuits on a silicone ch'ip 1 smaller than a postage stamp. and 
the replacement of hundreds of moving parts by one microprocessor have 
ushered irj this era of the micrbcdijlputer. As a result, the microcomputer 
is invading the educational system at all levels. Educators must become 
'.involved in the development of this technology for educational 
applications. ■• ' , 

" In developing educational, computer literacy, three areas need to be 
examined. These include the use^ of the mjcrgcpm^uter _ as the .object of 
instruct ion, the medium of instruction, and the meager of instruction. 
How to operate the computer, how the computer -operates, arid the impact of 
a rapidly changwia computer technology on society ooxist Itute the computer 
as the object of instruction. * : 

The computer fts the medium of instruction had Its beginnings.. jo; and 

still has its majS*- emphasis on, computer-assisted instruction (CAI). 
Other appl icat 1tms>^nclude inqu iry , s Imiil at 1on, and problem solving , all 
involving the use of more sophisticated instructional applications. 

Finally, the 'computer can be the manager of instruction by aiding the 
teacher.or administrator in storing and retrieving pertinent student 
data. Analysisof the data can also be accomplished with the computer. 
The computer allows us to be managers of data rather than just collectors 
of information. 

This presentation focuses on \ the computer . as the manager of Instruc- . 

tion and includes two parts. Part One is an Introduction to basic computer 
terminology. Part Two addresses con* iderat ions for the selection of soft- v 
ware arid hardware, effective data cc|l lect iorv. and information management, 
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arid the potential for .arijl. possible methods of structuring a computer-based 
special education management system. 

) " 

Our purpose . is tb_share some of what we have learned, especial ly. those 
concepts that will aid you in advising yourdistricts v in the selection of 
a computer system. Most jmportant, we challenge you to plunge into the 
world of ; the m icrocomputer and discover its seemingly limitless potential. 

INTRODUCTION TO- BASIC COMPUTER TERMINOLOGY' 

Compute rese has been defined as a pecul jar djalect, .spoken and wr itteijiby 
computeV initiates for the grat if ication of the ir egos . It is also neces^ 
sary to have a basic understanding of this dialect when talking with local 

computer salesperson or communicating with ch ildren. The next sect ion 

gives a brief definition of some of this ego-building lingo, bat the terms 
are further explained under the major headings of data measurement, hard- 
ware , and software . 

Data M e a i s L i dement * - - . ■ ' 




A microcomputer is simply a series of boxes connecter) by wires. By itself 
this computer Ts incapable of relating to. humans . "instructions and data' 
are necessary for an interrelationship. However, there is a 1 im it 'to _the 
amount of ,cfata that the computer can handle at one time, so a system for 
data measurement is necessary. 

JV}e terms associated wj$h data measurement _ a re _ bytes and_b its M Bytes , 
or characters, numbers, letters, or spaces, are the -fund amenta! urt;f : ts for 
commun icat ing with the computer. For example, the letter A, the number 3, 
a ?, or. a space constitute a byte. The statement "The computer age is. 
exciting: 1 ' is equal to thirty bytes. Bits are the computer's fundamental 
units or the smal.lest units of data w ith wh ich_a computer_works . They are. 
the binary system of -zeros and ones-- Eight bits are approximately one 
byte, so the letter K- is simply a series of eight zeros and ones arranged 
in a given order. * 

H ardware 

Hardware refers to the actual phys ical eqa^ment of the computer.. The 
foil owing lists. the terms associated w ith\hardware in a more meaningful 
framework : , * 

I. CPU- -Mainframe - , - 

A. Processor 

B. Main memory 

k ROM - 
•2. RAM - 
3. Bus 

II. Ports ' . •' V 

III.. Peripherals . ' ' > . 

• CPU and ma inframe are terms referring to the internal hardware 
components of -the "computer". These components include the processor and 
main memory. The proces sor performs the calculations and interprets the 
data*; itssize is measured in bits. Main memory stores the data and 
instruct ions that the processor needs f and receives the results of the 
processor's work. Its size is measured by the number of bytes that it can 
hold. - 

' There are two kinds of main memory: ROM , or read only memory, and 
RAM , or random access memory. ROM is the memory where information is 
permanently stored. It contains the wake-up instructions that turn the 
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computer, on. Information and programs are stored in RAM. This is the 
!i!?!?P^y,.w 1th. which the user interacts. It -1s__ Important to remember that 
when the power is turned off, all data in RAM are lost; 

in. si/mmary, the processor; s ize is measured in _b its_wh i le nhain memory 

size is measured in bytes. An 8-bit system with 64 kilobytes of main 

memory refers to the size of the processor (8 bits) and the size of main 

memory (64 kilobytes). 

Bus refers to the internal ..w ires along which data travel, the bus 

size must match the processor size. 

Ports or plugs are the outlets on the computer that allow the addition 
of per ipherals or external, devices. The number available is important, as 
one port is needed for every peripheral added to the CPU. 

_ External _ devjces or periphe ral s - send information to or receive infor- 
mation" "from "the" computer/." Tn"e"y TnTlude secondary storage dev ices and 
input and output, devices main memory is limited in size, and 

data are lost when, the power is turned off, secondary storage is necessary 
if data are to be stored. These devices include floppy and hard disks, 
cassette tapes, and punched cards. 

Input and ou t put dev ices, al low the user to get information into and 
out of the computer. ~ Inputdev ices inclade the CRT (cathode, ray tube, or 
screen) and the keyboard. Output devices include the CRT, wh ich al lows 
the user to see what is be ing entered as well as what is already in the 
computer, and printers, which provide a hard copy of the data in the 
computer. •' 



Sof t ware 

Software is the set. of instructions that 'command*the computer and allow 
the user to interact with and take advantage of the computer's talents. 
Terms associated w ith software will be presented in the foi lowing 
fVamework: 

1. Appl ication programs 

a. ;,Word processing 

b. Data base management system ( DBMS) 

c. Accounting systems , .'' 

2. Source-programs y 
a ; BASIC 

b. COBAL 

C. FORTRAN ; V , 

3 . Operat ing system ; ' 

Appl ication programs contain a set of instruct ions that tel 1 the 
computer 1iqw_ to do _a_spec if ic_task. They include word pr ocess inq t wh ich 
is .a .method .of recording,- editing, and storing written reports, Tetters, 
and JEPs; data base management , wh ich is a program that Handles the 
Storage and re"tTfevaf "bTuata entered under spec if ic head ings; and 
accounting programs, wh ich al low the user. to enter f igures and formul as to 
Fe u»sed~fn "the calculations that' the computer performs. 

Source pro grams, al so' known as h igh-level 1 anguage or programm ing 
1 a n g ua g e T ~ l n cTude BA SIC, COBAL t _and_FORTRAN, _ _The_cpmputer takes _th is_ 
source progr-am' and translates it into the binary system for processing. 

The operating system is the traffic cop of the computer. It keeps the 

data flowing between the CPU and the per ipheral s . The application program 
must be compat ible w ith the operat ing system. 
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dh"d__byti|s refer. to /da ta measurement. CP^^ majri memory; 

arts, and, per ipherals all refer to the hardware, with the s ize of the 
processor being measured in bits and the size of main memory being measured 
in bytes. The number of ports controls the number of peripherals that can 
be attached to the CPU; Application programs, source programs, and - 
operating systems are terms that refer to the software that allows the 
computer to perform specific operations desired by the user. 

While no one can fully understand the computer from reading a vocabu- 
lary Ijst i _thjs > T)F r fef lesson in computerese should a id your inputting of; 
computer 1 ingo. _ 

CONSIDERATIONS FOR THE SELECTOR OF SOFTWARE AND HARDWARE 

The search i for the . r ight .ni microcomputer should begin by analyzing how you 
will use the computer. The specific uses that you have in mind will help 
determine both hardware and software needs. There are several questions 
that you need to answer. These fall into three main categories: what, 
where, and who. 

Ques t ions to Analyz e Computer Uses 



1. What processes do you want "to use the microcomputer for: predicting, 
forcasting, and budget computations, or word processing for letters, 
ma il ings, and /lEPs or student information files? _ v 

2. If a school sfite is intended for microcomputer placement ; .w 11 1 the v 
. same hardware ^e used for both computer assisted instruction and 

administrative uses? Some hardware may be inappropriate for. both uses. 

3. How much data must the system' be able to handle? Central office data 
needs will be gu ite .different _frorn .those of a schgpl site. 

4. Will the; same hardware be used throughout the district for both school 
site and central office uses? , 

5. Who will use the microcomputers-secretaries, teachers, administrators, 
psychologists? ._ _ ... 

Will multi-User time sharing be used? An example of this could be at 
, a h igh school w ith a large special education department. A CPU would 
# be hooked up to several screens and keyboards With a printer or^two. 

The screens arid keyboards could be used by teachers, psychologists, 

secretaries, department heads, etc. 

A c ommon mi s t a ke made by school districts is buying hardware first an d 
then trying to f ind. software that will r_un off that machine. The system 
is only as good as the software Used. Therefore, software should be 
selected before purchasing hardware. *fs ; _J 

E-v-aJ-U at irig -Sbf twar e ^ F i r s t 

There, are some' basic questions to be answered when evaluating software. 
These can be grouped under four main headings: ease of Use, document ing, 
dealer support, and flexibility. 

Ease of use . Is the s of twa re user- or ient ed ? A we 1 1 - d es igned software 
packaqe. shoal d 'take between two and six hours. of training to master* Many 
software. packages, includepract ice disks and training lessons. The 
personnel who will actually use the software should try jt but before 
purchase. 

Second, is the software menu-driven? The menu 1 ists the choices and 
gives instructions on how to execute the desired choice. Figure 1 depicts 
an example of a menu from Profile II, a data base management system. 
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PROFILE -LI. -MENU 



Q. '■' D ir.ectory 

]• De-f Ine Data Formats 

2. Define Screen Formats 

3. Define Report-Formats 

4. Befihe Label Formats 

5. Define Selection Formats 

6. Expand Existing File 

7. Inquire, Update, Add 

8. Print Reports 

9. Print:Labels 
A. Select Records 
X. Exit 

FIGURE 1 

For; example, if you wanted to set up a file of students in your special 
education program, you would choose 1, define data formats. The micro- 
computer would -then lead you through setting up your fields. Field 1 
wou 1 d probably b e; 1 a is t n ame or last n ame, first name. Subsequent fields 
would Include parent's name, address, school , handicapping condition, 
etc. The set of fields on each student would make, up a record. All of 
the records would comprise a file. If you wanted a report of students by 
type of program, you wouldselect 3,-def ine data formats. Once the report 
format was set Up, you would choose 8, print, reports*. 



Documentat ion . Does the software selected have complete concise ddcU- 
mentat ion including an easy-to-understand operator's manual? . It is neces- 
sary to sit down at the microcomputer and try to follow. the steps outlined 
in the manual before buying the package. What seemed clear to the prd- 
grammer who designed the package may be frustrat ingly unclear to the 
novices who buy the package and try to use it on their own, 

Do software brochures and demonstration materials show the data 

capacity of the system? How much main memory will the software package 
use? H ow much r bom on the" disk is taken up by direct ions to the c omputer? 
Some software packages may leave little room for the amount of information 
that you want to put in. All compatible hardware should be listed. On 
what mach ines can you use th is software? Examples of reports should also 
be shown ir> the manual. You need to know if this software package can 
generate the kinds of reports that you need. 



Dealer ^support . Does the software dealer offer support even after the 
s a 1 e is made? Repl a c i n g defective merchandise, correcting program errors, 
providing updates if new improved packages are developed, providing * 
effective training programs, and clearly spelling out maintenance provi- 
sions are ..areas to consider. Keep in mjnd that _paymerit terms _are _ a_fcey 
part of the negotiations for installation.. In other words the system 
should be installed and operating before final payment is made. 



Flex ib il ity . Are the input and output and processing capabil ities of 
the pacFage flex i ble enough to a c commod ate your changing needs n ow an d i n 
the foreseeable future? Is it possible for nontechn 1c ians such as yourself 
to modify the structure of the reports? 

Ratings Jof software are publ ished, in computer journals and research 

service guides such as Data Pro, Another good source of information 1s 
another User. Ask the deal er for names of _pebple us i rig the package^ 
Check with other. d istricts. using the software to see how well It works for 
them and any difficulties that they may have. encountered. 
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Selection of Ha rdware 

price the. software has been selected, hardware choices are narrowed; 
Important considerations in select irig, hardware include capacity, storage, 
input and butputi and service. 

Capac ity. This refers to the size of both 'the central process irig uri it 
(CPU) and" "ma in memory. For administrative uses _ the CPU should be a 16-bit 
system^ Main memory shoald be at least 48 to 64 KB; 

Storage. __ The most .commonly used storage devices for microcomputers, 
are .floppy disks. Hard disks are becoming available, however. The basic 
differences between floppy disks and hard disks are durabil ity, storage 
capac ity,, _and .expense, . Floppy disks must be handled, careful ly. Dust, 
heat, finger marks r and warping caused by improper storage can damage the 
disks. Hard-disk systems are sealed systems and are therefore less 
susceptible to damage. 

Floppy disks come in two s iaes:, 5 1/4 inches and 8 inches diameter; 5 
1/4-inch disks have a storage capac ity of 75*000 bytes; Scinch disks have 
a storage capacity of 315,000 bytes. Hard disks are available in_8-inch 
and 14-inch diameters and have a storage- capacity of 75,000 to 315*000 
bytes. For example, one- spec ial education student's records including IEP 
data could contain 10,000 bytes. A 5 1/4 inch floppy disk would hold only 
about seven such records; 5 1/4- inch or 8- inch floppy .disks ased.to store 
1 arge amounts of data could conce ivably create a new f il ing problem and 
require a file to find a file. 

Hard-d isk systems are initially expens ive but, in light of the rap idly 
developing and constantly changing computer technology, one can assume 
that reasonably prjced hard-disk packs will be widely available for micro- 
computers in the next few years. 

Input and output devices. The type and number of input and output 
devjces needed _js an important consideration when choosing Hardware. The 
ports or connecting plugs on the computer itself (the CPU) determine both 
the number and type of dev ices that can be used . Input cons ider at ions 
include the type of keyboard and location of specific keys . The keyboard 
should be as closeas possible to an actual typewriter for ease of use; 
Output devices include the CRT (screen) and printers. The number of pos i- 
tions on the screen (columns by rows) is important to consider. Some 
screens show only part of a line of pr int . There are basically two types 
of printers: dot matr ix and letter quality. Dot matrix printers may be 
adequate for your needs if reports, mailing labels, and lists are all that 
is needed ► Letter-qual ity pr inters produce a h igher qual ity pr in ted copy, 
and you may want this type of printing for letters . However , letter-* 
quality printers are typically slower. 

Serv ice. As. with the purchase of software, the availability of service 
including warranty, maintenance, update provisions, and guaranteed delivery 
date must be considered. Warranty prov is ionsf and maintenance contracts 
need to be negotiated before the system is purchased to assure max imam ; 
computer upt ime. 

In summary, in select ing. software and hardware, 

1 . Def ine spec if ical ly for what use you want ti> use the m tarocomputer . 

2. Research available software and hardware. __ 

3. Bay the most reliable software and hardware that meets yoar present 
and projected needs. 
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DATA AND INFORMATION NEEDS IN SPECIAL EDUCATION 



ore . one can address the actual uses of computer technology, in spec ja] . 
'education administration, a close look mast be taken at the. components of 
good data col lection and information management. The computer alone is 
not a data-processing system. An efficient management program will combine 
Present data. col lection methods with computerization; An effective data 
collection and information management system must incorporate the informa- 
tion heeded to admjri ister an accountable spec ial education program. Some 
basic considerations include the following: 

!• T^e _data _col]ect jpn prQcedures .should be directly related to 
identification, assessment, and placement procedures. 

2 • The system should be designed to meet the record keeping and data 
needs of _both_direct service and supervisory personnels 

3. The system should be able to accommodate changes in information needs 
among spec ial educat ion programs. 

Information should be des igned to incorporate several planning or 
reporting functions. The following .are examples of informat ion needs in 
special education administration that can be met more effectively with 
computerization than with manual processing. In other words* all the 
files of information that are kept by direct service and supervisory 
personnel in numeroas file cabinets and 5 by 8 card files could be stored 
in the microcomputer and accessed as necessary. 



Ty^pes qf Ijnf oj^at i_on _Th at _Can _&e -C^imte^ijed- 

Masterf ile: lists of all special education students and lists b\y 
categories, schools., etc. X 

Scheduling: for schools, transportation, resoarce programs, related 
services, and personnel U 



Reporting: for example, interim progress reports on IEP goals for parents 
and regul ar cl ass teachers. 



Attendance Reports 



Research: This could include relationships between variables such as type 
of placement, age at entry into spec" ial e d u c a tjjatHHraf*Ucapp i h g cond i- 
tibri, etc. 

Student Identification: Files of basic information so that the reports on 
ethnicity, federal employees, federal housing, free lunch, etc.^could 
be accessed directly from the microcomputer rather than from endless 
forms for the teacher. 

Historical Data: fncluding medical and psychological 

Student Directory: Emergency phone numbers, etc. 

Mail ing by Activity: Mail ing 1 ists, mailing labels, 'and letters can be., 
generated on tjie microcomputer. The** microcomputer could identify all 
students whose reevaluation date is upcoming, insert the appropriate 
items in the blanks in a letter, and address the l'abels. Figure 2 is 
an ex-ample of such a letter. 
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Dear / - 

- It is time for the annual review of — ~~I EP . Please* 

"indicate the most convenient time. for you to: attend a meeting at. th'e^ 

school; .-_ w ill be reevaluated before the meeting. If 

you have any specific requests^ please indicate them on the bottom t)f 4 the 
appropriate form. 



The follow ing people will attend the meet ing: 

Classroom Teacher Resource Specialist 

C ounselor _ : A drri in istrator 

Itinerant Teacher P sychologist 

Adaptive P;E; Social Weaker 



Please indicate your 1st, 2nd;_aod_3rd_choice of meeting times. If yoa 
have any questions, please call 222-8097. 

date; TIMf 



REMARKS 



FIGURE 2 / 

Record Keeping: The multitude of records kept on special education 

students _by a district can be put into th£ microcomputer arid accessed 
as needed. - 

Testing: Results are easily accessible and readily available in one place. 
Type s of D ata Analysi s Available 

Given the amount of data available with this student system, one would be 
able to compile the information necessary. for compliance monitoring and 
for ensuring compliance; such as: 

1. lists of incomplete ( records _ Juris signed lEPs); 
Z. child counts cross-referenced by age; program; and handicapping 
cond it 1on; * 

3. audit. trails for program projections and reimbursement; _and^_ " Ny ~ 

4. badget and program projections and reimbursement computations 
» accord Ing to state arid federal formulas. 

- It will also -allow analysis for management information required not 
only by administrators but by teachers' arid specialists as well. 

_ _ > 

A total management system shoald be the. goal, not the immediate objective. 
To build a computer management system, schools may begin with one or two 
applications specific to their needs. 

For example, a school or d istr ict could purchase a data base management 
system and a word process Ing system, both of which ere software. The 
necessary hardware wodld include a CPU with 48 to 64 kilobytes of main 
memory; a CRT with an 80 by 24 column screen, so that an ent ire 1 ine of 
text_can_be_seen; _a_pr inter--e it her dot matr ix or letter qual ity; arid disk 
drive expansion an it or a hard-disk system. 
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With this -configuration a district could begin transportation schedule 
i n g , student _fjles_ t . .or in^j^idual jied. program records. The word processor 
could be used to wrjte letters to paregts and generate currlculuni guides. 
The two work ing together cofyld generate more comprehens ive reports and 
^information analysis. _> It Is important to remember that in order to do 
this efficiently, ample" secondary storage is critical. * 

The cost of th is- conf iguration is* presented in the following list, 
line price ranges reflect the sophistication arid quality of the product. 
1 . ' Software « 

A. DBMS--$100 to $1000 v . :. : 

B. - Word processor--$100 to $800^ 
'2. Hardware ■ 

A. Computer--$2 t 500 to $8000 * ' ' _ 

B. P.rinter--$300 to $70Q for Dot Matrix 

; $2,000 fir Letter Qualiity 

C. Disk Drive Expans 1on*-$850 to $3,000 . 

D. Hard-Disk System--$2,000 .up 
3. Add it ion a 1 costs \. 

A. Paper--$4G per box - - 

B. Disks--$5.95 for 5 1/4- inch 
$7.50 for 8- inch 

Printer ribbon--$15 • 1 

D. Cab1es--$50 _____ j" - 

E. Ma intenance--aboat' tO; percent of the purchase pr ice { ' 
> F. Furh itUre--as heeded '"■ 5' ' __- 

; ,l ' - \ I • ' • 

An important rule to remember when 'budget in_^f«r a computer system is to 
plan to spend^50>percent of the total cost. of the hardware on software. 
The system will Be only as good as the software that runs it. *. 

ED#2 29904 ' ' * " 'J 
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INTRODUCTION 



' : lb J I : pe e §e n t at ion de s cr i.be s a m tcr oc omppter" (fiik : de v e 1 op e d I by _ D $ t a Based 
^Associates (DBA), a private .organ I2a$-dpn*-", DBA cons ists of ; special 
7 y ; ed uc ators \ school psych o 1 og i sts > an cf r^&ear c h s c ie n tis t s w i t hex tensive 
* experience In teacher tra irwng, ^onsultat ioni-and computer applications, 
Th^ software^eveloped b^y/DBA is entitled "Data Based Program- Mod if ication" 
IDBRMj'.L _DBPM>_eriab1es a ^acher- to select a measurement_system urijque to 
the xur r lea,] am wh ich allowsthe progress of each stadent to be monitored. 
Data generated from rout inely scheduled student performance samples, one 
t o_t h r ee miriu tes j n du i r at ion,' are ex am i ned t h i r by i gh i _ gr a ph ic _ an a 1 y s i s _ or 
simply entered into the DBPM computer software package. Alth.oagh the . \ 
computer package is hot necessary for Iprbgress decisions, to be m^de, it 
offers the advantage of an instantaneous printout that informs; tfte teacher 
of the effectiveness of the current instructional grog ram. ■'■ -'■}' 

\ If the instructional program is not 1 ikely 1 to meet the projected goals, 
.' ;th.e computer program will recommend that the teacher make a change in 
^Instruction. A pr intbut bf^student perf 6 

/simple, evalaat 1v& statements is available, providing school personnel 
with a hard copy- For administrator's, DBA provides a service to aggregate 
information across stulderits for the purposes of program evaluations arid 
sammaries. .-* 



^The S^mainder of the presentation describes the research, arid I. develop- 
mentprocess supporting DBPM, the procedures ased, and add itional serv ices 
available through Data Based Associates. 

y ____ • .. . 

RESEARCH AND DEVELOPMENT 

* 

In recent years greater demands have been placedon educators, especial ly 
spec ial educators i to be .accountable for the gual jty of _ educat ion a 1 dec j- 
sioos.and the ways in which decisions are made, A namber of criteria to 
be followed in assessment arid dec is ibh-mak irig procedures have be^n out-. 
1 ined in P.L. 94-142. __ Implement at ion of this part of the law has proved 
difficult due to the absence of techn ical knowledge. that woaltl enable 
schools to comply with .the intent of the law as well as the procedures 
out lined in* the law. In response to this problem, a program of research 
and development was eScablishfcd; its goal was developing. a functional 
system for develop ing and mon itor jng progress on IEP goals P.L. 94-142 
intended. " 
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s _ Qne .object jve of this research and developmenV^program has been to 
empirically determine the effects. of teachers using thf formative evalua- 
tion system on. student achievement in reading, spelling, and- written 
expression; If we are to achieve substantive as- well, as procedural 
compl iance with the law ipeno^.Mjrkini 1980) , we must determine whether 
us jng the formative evalaat ion system increases teacher success in devel- 
.oping-student programs. In answer ihg this question, our focus has been bnV 
the 'IEP adjustment decision that teachers make once spec ial.e ducat ion is 
being prov ided for a student. The formative evaluation system is an 
assessment ^device for mon itoring the effectiveness of the IEP. The 
hyp'othesis }s that if an adequate system' of formative evaluation is devel- 
oped, teachers may use this system towonitor student progress and the 
effectiveness of their instruction. If student progress is not adequate, 
then teachers judge their Instruction ineffective and modify the ir 
instruction in an attempt to improve the? : student ' s progress. 

The rationale underlying thfltoypothes is rests on a set of assumptions. 
First, the success of spec ial / education is defined by the extent to which 
s t ude n ts 1 academ ic and social beha vi ors are improved. Second , for any 
rnUdly or moderately hand icapped student, it is impossible* to reliably 
identifyspecJal educat ional^ al tefn^t^ej that will be m or effect ive than 
the regular classroom prog*aqi. ^Given**he first two assumptions, the 
initial IEP then must- be viewed as a guess about what might tie helpful to 
the student rather than a pi an that is guaranteed to help. It the IEP is * 
only a guess, then there is no alternative but to continuously evaluate 
the effectiveness of the IEP and ^modify it when it is unsuccessful . 
Under such cond itions teachers should be able to increase the success of 
special education by systematically measuring student progress toward the 
achievement of program goals and then adjusting student pojorams to enhance 
tn at progress. . In a responsive system such as this, studenT^erformance 
g'ataf uoct ion as the most useful vital s ign§ of whether a program, is. work- 
ing or should be changed. Ah evaluation system, when effective, a]Vows___ 
teachers to emp irical ly test the ir best hunches .about how 'to help students. 



One desirable, characteristic of a formative evaluation system is that 
it can be usefu] for mon itoring the effects of any type of iflstrqct ion. 
For exampte, wHether the teacher chooses D I STAR , a basic sight word- method, 
or any other approach to teach reading, the monitoring system should 
accurately measure the student's progress in reading:, and it must be 
unbiased with respect to various theoretical approaches to teaching. 

Stage One ■ * 

^s~—- — • 

In order to accompl ish the goal cff&£he research and development program, a 
three-stage plan was desjgned,. Stpge One : included { 1 ) the " ideht if icat ion 
of the behaviors to be measured in re'ading, spell ing, and written expres- 
sion; (2) the development of technically adequate measurement procedures, 
-for measuring fcfrose behaviors; and (3) an exploration of al ternat ive 
approaches (rule systems) for using the data generated by these measures 
to make decisions about the effect iveness of _ instruct ion. • The studies, in 
Stage One were intended to 1 ay a foundation /for sub? sequent eng ineering^f 
a generic formative evaluation system. I dent i iy ing • v a-1 simp 1 e measures 
of: student performance was cr it ical, because later development of the 
evaluation system rested on whether* performance data .that were techn ical ly 
adequate could be easily and frequently collected. 

Cons istent with the intent of the -three-stage plan, measurement and 
evaluation procedures were developed for three academic areas ( read ing-f* ^ 
spell ing, _and written express ion) ; For purposes of illustration, the 
process of ident i fy ing the reading measures will be described. 



i The bas^ic strategy used in identifying useful measures involved a 
:ess of el imination. In it ial ly a pool' of f ive eas ily measured read ing 
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behaviors was gejie rated through a. review of the available literature, The 
behaviors measured in reading included (1) reading isolated word lists, 
(2) reading isolated words iri.cpntexti j3] read jng aloud _fr<OT_texti _ J4 J 
ident if y ing deleted_words in text, and (5) giving word meanings (Deno;. 
Mirk in, & Ch iang, 1982) . The pext step was to i develop ..s1mp\le__s^_ah'dard jzed 
measurement procedures. Specific directions, which could.be used routinely 
to conduct assessment, were devised. These specif ics included how to 
choose a sample and provide, d irections to the student.. 



The tfyird step was to determine the criterion validity of the measure- 
ment procedures by correlating the scores obt'a ined from them with scores 
on commercially available standardized measures, with program placement, 
and with- grade JeyeK The measures that were not reliable or valid, or 
those "that were/deemed less acceptable with respect to any other desired 
characteristic w^re eliminated from the pool.. f)^ 

'The results of the cr iter ion i_yal idjty research led to _the conclusion 
that reading aloud from a basal text is .an 'optimal behav ior to measure - in 
reading. The rationale for this selection iric ludes' the* fact that reading 
aloud provides a broader range of scores than isolated words, and relates 
somewhat more closely to comprehension: In addition, reading aloud 
requ ires 1 ittle teacher t preparst ion' because a teacher can simply randomly 
selects a passage and direct a ch ild to read aloud. The procedures for 
measuring read ing aloud have been detailed in a manual ava il able through 
DBA ^and are briefly described in the pr ocedures sect ion of this art icle. 

Once the procedures have been, developed for measuring^ reading, the 
next step in stage one of the research ^ogram was to investigate two 
procedures for writing object tves^ Shoift-term objectives (STOs) are based 
on the long-range goals, which are developed using a formula and the 
student's scores from the read ing-aloud measure. STOs can .be. written .so f 
that, measurement is on a standard .task' (e.g. , reading aloud at a specific!, 
level L_Pf _a_read_ing_serjesj ,_or measurement can be based on i a _ standard, 
criterion applied to sequential tasks (e.g., mastery of units in_a basal 
reader) . Both procedures for writing objectives were adequate (Fuchs, 
Wesson, Tindal , Mirk in, & Deno, ^1982) . > - 

At the same t ime, several sjudj^s were^bnducted _tp ej^ine various 
procedures for using the data generated from the administration of . the 
^generic measures. Analyses of; student performance data irid icated . that 
students showed greater' academic growth_wherr a_data_utj1 jzat i|p strategy 
was in effect than when. teachers did not use.the.data systematically 
(Martin, 1980; firkin, Deno, Tindal , & Kuehnle, 1980). Questionnaires 
des igned to evaluate teacher .satisfaction w ith two alternative data- 
utilization strategies revealed that teachers preferred to use a combina- 
tion of the two strategies over us ing_ejther stratefy_alojie {Fuchsi Wesson^ 
Tindal , Mirkin, & Deno, .1982) . This finding contributed to the design of 
the data-utilization strategy employed in stage three stud ies. Th is 
strategy is descr ibed in the procedures sect ion. 

' — ^ 

Sfcage Two 

Stage Two Consisted of improving the logistical feasibi-lity (Lovltt, 1977) 
pf the format ive evaluat ion system* as measured by teacher ef f ic iency and 
sat Jsf actjon, No system, of formative evaluation would be useful, if. 
teachers found it tobe too time-consuming or if they were dissatisfied 
witih other aspects of the system. Without efficiency and teacher accep- 
tance, the formative evaluation system probably would not be used regard- 
less of its value in monitoring student progress. 

A ser ies of field tests was conducted with a cooperating school 
district,. The results indicated that with practice arid systematic attempts 
to reduce measurement t ime teachers were able to increase the ir ef f ic iency 
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by_ 15 times. At the end of the study teachers required, on the average, 
only two L m inutes to prepare^Fbr _measurementi conduct a pne-fninute ( assess- 
ment; and score and graph the remits (Fachs; Wesson, tindai; Mirkin; & 
^ e n9».J?8l)" Jhese teachers were also highly satisfied with the evalua- 
tion procedures. 

When quest ioned by independent eyalu at ors, the teachers stated that 
(.1) the system eliminated much of the i jargon ; anbiguity, and vague, 
descript ions once found in IEPs; (2) the system met the real intent of the 
law; (3) the ir own testing was now relevant to the instruction being pro- 
vided in the classroom; (4) they were conf ident in the rel iab il ity 'of their 
test, mak ing decisions easier and meetings shorter; (5) their testing was 
more mean ingful , because students are compared wjth peers from their own 
school and grade level; (6) the stndents were more .aware of their own 
progress because of the frequent chart ing required by the data-based sys- 
tem; (7) their abil ity to measure tfje effectiveness of their teach ing 
strategies with, any part icular. student was improved; and_(8) the system 
made wr it ing IEPs much easier (Wesson, Deno, & Mirkin, 1982). These - 
results cldarly suggest that this monitoring system not only is logis- 
tically feasible but in fact has practical advantages. 



Stage Three 



\ 



Stage Three of thjs research and devel opment_plah_br fngs _the focus of 

research back to the. primary goal: to determine the effects of teachers' 
use of formative evaluation on student ach ievement . Prel im inary f ind ings 
orr th is top ic are encouraging. Faults of a study involving teachers from 
39 large'city schools indicated that implementation' of the frequent, direct 
measurement and evaluation procedures aff ected pos it ively both student 
achievement and student;awareness of- their own achievement. Students of 
exp^imental teachers performed better than students of comparison teachers 
on virtual 1 y al 1 ach ie vement measures; rate and apeuira cy in re 3d ing aloud 
fr*om text materials, and the Structural Analys is ^aoi-Reading Comprehension 
subtests of the Stanford Diagnostic Reading Test. It is worth noting that 
although th e former m easu r e [ r e ad i ri g a 1 o yd f r pm t e x t ) *w j as _ u s eti 1 1 h roughout . 
the study;, the ;P<rt1w two were' not directly measured by, the teachers as 
part of the evaluat ion system. " 

The findings suggest that when teachers repfS^ldly employ the simple 
o ne-mi n u te te st of r e ad ing. alo ud from t ext pas sages to index s t ude n t 



progress, they can interpret studen^ga ips as represent ing general reading 
achievements That is', the data apparently validly reflect fluency* decod-- 
i ng , and c ompre hens ion. The on 1 1 me as ure on which experimental and con t r o 1 
group performance was undifferentiated was error sdores on the third-grade 
oral read ing passages. Th is may be explained by tfi§ ; poor rel iab 1 1 ity of 
such error scores (Deno, Mirkin, Chiang, & L owr y , 1 980 ; _ F uc h s _ & _ De n o , _ 198 1 ; 
Fuchs, Beno, & Marston, 1982). Consequently, the results of this stady . 
suggest th at techn ical ly adequate, £e pe a ted c u r r ic ul um-ba sed me a s u r erne n t , 
when. used by teachers to evaluate and modify programs, positively affects 
student achievement. 



In add it iorr. to-, achieving better, the students in this study were more 
knowledgeable about the ir own learning when the ir teachers used systemat ic 

measurement and evaluation procedures. As compared to pupils whose 

progress was measured and evaluated v ia conventional special education 
pract ice, students who were measured and evaluated repeatedly and system- 
atically in the ir curr icul a ( lJ_more freguerit ly sa id that they know the ir 
goals, (2)' mor*e_ often actual ly stated the ir goals, (3) were more accurate 
in their est Mates' -of whether they would meet *he ir go^fc, and (4 ) more 

typ ical ly reported that they rel ied ond^ta^^ f tJmuTal ^estimates of 

whether they would meet their goal^ r^The re stilts revealed that repeated, 
d irect systemat ic measurement and evaluat ion enhances hot only students' 
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reading a ch i e v emen t * but a 1 so the ir k now 1 e dge cone ernlng t he> i r own 1 e a r.h - ' • 
i ng . These outcomes are 'theoret ical 1* and social iy important. On the one . 
hand they support the hypothesis of metiy educational psychologists A ^ rr 
(Bandura,. 1982; Crow & Crow, .1963; Far]nham-Piggpry,_ 1972; P.rent ice, 196%) 
that students' knowledge of the ir learping may improve, academic perfor- ^ 
mance^ _ On the_other hand_ jncrea in their own" 

education is often regarded as an important educational goal,- 

v -", 

- . - ' - ' 

Th i s study genera] ly prov ides s upport for increased use of systemat ic , 
ongoing measurement and evaluation of student progress by teachers^. It 
provides evidence., that ihd ividuai spec ial education programs canbe_- 
monitored continuously and improved as required to increase the 1 ikel ihood 
of student gains. The findings of this research ^ytradict the conven- 
tional argument that teachers do not need" to use frequent measurement and 
evaluation because (1) they are already sufficiently aware of student 
achievement and (2) such procedures are_ ineff ic ient . Teachers who used 
frequent meas urement an d sy s t em a t i c eval uat ion were more effective in 
enhancing student growth and student awareness of their educat ional 
programs, % * 



Procedures tJsed With DBPM 

Teachers us ing DBPM require training to carry out a specific set of pro- 
cedures, including establishing an appropriate measurement level, writing 
long-range goals (LRGs) and short-term objec.tives-(STOs), collecting three 
oral reading scores per week for each student^ inserting the data jntb a 
disk or pi ott ing the scores on a graph, and using the data in, mak ing ; 
decisions about the effectiveness of student's instructional programs. 

Measurement. Reading measurement cons ists of one-mimJte timed s amples 
of readingHVom the student ' s*curr icul urn. Correct and . incorrect words are 
scored and charted .on equal interval charts^ Thelevel of stimulus _ 
material for testing, which also represents >basel ine level, is'selected as 
the level from which the student rea2fs^ aloud^ about. 50 ward's per minute. 

Wr it.inq goals . Teachers are instructed /to write long-range goals for 
the student's IIP us ing botrvthe entry-levej.cr iter ion and a desired 
. year-end mastery cr iter ion, usually 90 to 150 words correctly per minute 
wiCh no more than seven errors. The format used in writ ing the long-range 
gjpaV is similar to the k fol lowing example: . 

In 32 weeks, when presented with stories from 1 evel G, Ginn 720, John 
will read aloud at the rate of 110 words per minute with 7 or fewer ■ 
errors. , 

Writing objectives. For performance objectives, in. order to compute the 
short-term object ive, teachers _f irst subtract the baseline level of performance 
from the .criterion level listed in the tRS. Dividing this d ifference by the 
number of weeks necessary until the annual review, they arrive at the number 
of words per week gain necessary to meet the long-range goal cr iter1a.^Jhe 
measurement task is a random sample of items from 'a constant set of sjn^ji, 
arid the goal is to improve the level of performance on ""that stimulus material. 
,In graphing performance measurement, the horizontal axis represents success ive 
school days and the vert ical-axis represents the level of performance on a 
constant measurement task. Each data point represents the level of proficiency 
r on that constant measurement task. The line of best fit through the data 
points dep icts the student's rate of improvement in performance on the set of 
st iniul us material . 

D at a ut il izat i on . In addition to measuring and writing goals and objec- 
tives7 the teachers are trained in the use of the measurement procedures for 
evaluation of the . instruct ional I program. In order to monitor student growth, 
the basel ine reading level and the long-range goal are connected by an aim line 
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thit showed the students desired progress^ This a1ffil1ne appears dh the Apple 
disk; Every seven data points, the computer monitors student growth by means 
of statistically evaluating. the. data.. If the student were progressing at a 
rate equivalent to; or greater than, that Indicated by the afmllne, the 
instructional program was. continued . If the projected rate of growth were 
less than that 1nd icated'Jjy .the aimline; teachers were directed to make a 
major change in the student's instructional program. 

- Tlchtjcal inf grmation on DBPM. OBPM is Apple compatible. It requires the 
ose of anJRppie II plus it microcomputer with 48K memory. Compatibility with 
other systems 1s 1n progress with information available upon request. Each 5 
1/4-inch diskette 1s available in three formats: 

f 

1 • ' Program A is designed to measure and evaluate the performance of 20 

students in reading, spelling, written expression, and math over a 

one-year period. - 
2» Program B assists the teacher in analyzing the reading and math performance 

of 40 students over a-one-year period^ 
3 • Program C allows the progress of 40 students to be monitored over one year 

in written express ion and spelling. 



ADDITIONAL SERVICES OFFERED BY DBA '. 

Data Based Associates provides training via In-service workshops designed to 
illustrate basic data collection and goal setting techniques. A typical 
training program focuses on: / 0 

o the measurement procedures for each academic area; 

d procedures for seating goals and objectives, > 

o the use^of the data for program evaluation, 

0 the use of uhiquy DBA designed microcomputer software, and 

d the application of the computer-generated data for program evaluation. 

Data Based Assoc iates also offers consultation to school distr lets regarding 
the implementation of these progress-monitoring procedures. Consultation 
services are aniquely designed to meet the needs of each district. 

____ For more informatjon^.contact Data Based 'Assoc Iates, 973 Laurel, St. Paul, 
Minnesota 55104, (612) 221-0046. : ' 

ED#234534 "; • ' 
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SPECIAL NET: AN APPLICATION OF COMPUTER-ASSISTED TELECOMMUNICATIONS IN 
SPECIAL EDUCATION INFORMATION AND RESOURCE MANAGEMENT 



Robert Campbell . v 
Teaching Research Division * 
-Monmouth, Oregon 97361 

'* ' If 

This sessipn provided hands-on experience with Special Net. Special Net is 
a national special education computer-assisted telecppiun ijcat jons network 
developed .by The Nat ional Assoc iat ion of State Directors of Special 
Education (NASOSE) . The net-work described in this session provides rapid 
compu t er- as S i S ted c ommitfi i cation among nearl y 1 500 j n id j y j d uM and agency 
users in _50_states, including 48 state education offices.- in addition, 
the presentors provided an overview of the twenty-five information bases, 
wh ich include programmatiq areas {e.g., muTt ihan.d icapped, early child- 
hood) , technology (e.g. , computer appj ication, television, and video}, and 
spec ial - education management (e.g., federal and legislative, jit igation, 
CSPD) providing up-to-the-m inute. resources from experts in those areas as 
well as from other network users. 

The part icipants in this session did not need to have any formal 
experience with computers. However, computer literate participants may 
have 'been introduced to a new application for their hardware. ■> 

The sessionis major goal was to lead ^art ic ipants from a.-, fen era! 
understand ing of telecommunication technology to the spec if ic appl icat ions 
of computer-assisteg^ telecommunications in spec ial educat ion . Four major 
objectives were included to meet this goal. 

1. An introduction to the concept of computer-assisted telecommunications 
network. Objective one provides an >|^'troduct ion and definition of the 
ba s ic forms -of; te 1 ec ommu n ication. The pr imary be hef its and risks ' ■ . 
iov olved in the app 1 1 j c a tion of this tec h n o 1 ogy were presented, includ- 
ing. hardware requirements and the adaptability of, hardware for use by 
handicapped individuals. Finally, the concept of' network was defined 
and the SpecialNet computer-assisted telecommunications system's 
potent ial. as a national and statewide network 1 ink ing special educators 
at the n-ational , regional , state, district, arid institutional levels 
was examined.. 

2. An overview of the communication and information applications of the 
cpmputer-assisted special education network, SpecialNet.. Objective, : 
two examines the inform at ion and res ourc.e a p p 1 i c at i on s of Spec i al'Net . 
The : various serv ices offered tb network subscribers - are out t fried; 
iri^ljud jng an explanation. of the network 1 s electron ic bulletin boards 
wfiich provide an informal information base in twenty-one content areas 
related to the handicapped. Examples of the type of information 
provided, the format for entering information, and how to access the 
information were presented. 

w 
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Carefully programmed instruction leading to actual ab i 1 ity of each 
P?r t .!?JP^n^..' t .P. use the network. Objective three lis designed to lead 
the. part ic.ipant through the<actual operation of . 0r\e system. The 
participants learn to compose messages and use the various send 

options, _read_and_scan file options and_access information from 

varioas ballet in boards: -In addition, the more complex operations* 
involving ed i t ihg and filing are outlined. v 

Hands on access and ase.of SpecialNet by participants using portable 
electronic data terminals. Objective four provides each participant ' 
withtas time permitsjan actual opportunity to apply the knowledge 
acquired through objective three. A minimum of four portable 
electron ic data terminals were provided by the pre sent or s for this 
purpose. Participants access the network^ send and receive a message, 
and retrieve information from *one of the bulletin boards. 



Part ic ipants have adequate knowledge and skill to use SpecialNet after 
the sess ion. Additional"^ each participant has the opportunity to ask 
questions regarding the potential for the system's use in the agency and 
explore how other special educators ^are making ase of the system. 
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DATA BASE MANAGEMENT SYSTEMS 



Thomas E. Tinsley, Jr. . 
382- Long H 1 1 1 Ave. 
Shelton, Connecticut 06484 

i 

There are two types^ of data base management systems. The first type is a 
simple , or general, electronic filing system. It can be used as a sub- 
» st itute for al 1 those appl icat ions_ that involve maintaining records and 
files and generating reports from those files. 

It does not matter whether the records relate to students, personnel, 
inventory Items, or -purchase orders. You. will designate the file when you 
enter your choice of data, I.e., Inventory. 

The number of potential applications is mind boggling. For example, a 
typical elementary school car* establ fsh a staden£,demograph 1c data base on 
diskette and have instant access to any portion of "the file; i.e., a bus 
breaks-down arid the kindergarten students are stranded at school: 1 1st/ 
print^ll kindergarten ^tgdents on bas ran 15: priority 1. home phone; 
2 . v 4 meifllg en cy - ptJtQ ne ;>3f. parents name, et^ 

You,se$ up a phone system and call rjafll. Unless you had a filing 
system to/ accommodate a problem of this" type, it would have been an . 
impossible task. 



ELECTRONIC SPREAD SHEETS 



--'Business executives have discovered that the time (and power) saving 
^L^l^D^9^_o^ th is one-^ ype of program alone justifies the cost of 
purchasing a m icrocomputer . . — _ 



These programs handle jobs that involve two-dimensional (rows and 
co \ mn s) tables filled with numbers that need ex t e n s i y e _ pr o c e is s 1 ng a n id 
repetitious calculations. The value of the program is that yoa can change 
a. .single variable, arid all the related values will automatically change 
wjth it. The power of ^the Lprogram_rest_s _with_ its potent jal for forecast- 
ing, mapping, and negotiations. The program basis is the what-- if and 
if--then tasks that it can perform. - %j , 



Numerous central of f ice tasks can be accomplished with the electronic 
spread sheet. This is truly a time saver. - 

WORD PROCESSING 



A word-proc^ c ; i ng program is not simply a sophisticated typewriter. It is 
more aptly d* t in ed as a tool that can turn a laborious, time-consuming 
writing task into one that is almost enjoyable: 

If you write 1 ike I do, it takes. a minimum of three drafts before a 
final copy is prodaced; This means that the typist must retype the copy a 
number of t imes whi le trying to decipher my hieroglyphics, scratch-outs, 
write-overs, and arrows. Th is^t^^ere a wprd-proce*ss ing program shines: 

> ; ■■■ : 

.4 

^ li- 



me 



Words, sentences t or .paragraphs can be changed^ deleted* substituted, or 
rearranged in a matter of seconds, electronically; 

..Word process ing is most useful. for. writing tasks. such as .reports* 

curriculum guides, departmental procedures, or pol icies, wtiich .frequently 
requ ire extens ive> changes dur ing the creat fon of the or ig inal draft or 
after the draft has been, produced.. In adci it ion,, word process ing 4s al so- 
useful for customizing standard documents such as contracts* a*nd liters to 
parents, where a small portion of the overall text needs changing. - 



Some word-processing programs can be linked to data bases or mailing 
programs that make, some insert ion* such as name and address^ automatical jy. 
Certain word-processing programs are accompanied by dictionary files that 
automatically check for spelling errors. 



* : ADMINISTRATIVE DATA BASE AND MANAGEMENT SYSTEMS 
These systems include functions such as 1;he following: 



Attendance 

Student--record files ~. 
Calendar of events 
Cost account ing 
Inventory 

Library andmedia center 
Maintenance 

Scheduling 

Bus and transportation 
Club and social activities 

Grade report ing , / / . 

tedger ' ' 

Ma il irig L ists 

Payroll * _ 

S'ports accounting " ' ;:. • 

Word process ing c — - 

' Staff data base 

I EP generator ' ' * , 

Curriculum and course objectives ' - 

Some of these applications stand alone; some are integrated data bases. 




A FEW PROBLEMS INHERENT IN APPLICATIONS 



For most applications you will need a separate data base, i.e., personnel 
and student, DBMS. JC©u need: to enter the same data, into each separate ; 
DBMS, i e, , student-demographic file and student attendance file. This 
also creates a problem of^maintaining^or updating multiple files. 



Here are a few solutions to the problem: 



A menu 

sonnel maintenance systems. 



1. Keep a detailed DBMS catalog and wh'at is kept on each system 
|S more complex but is more ef f ic lent 



2. Construct a set of instructions^ 0 ?^ 

* . : ■ v - • ' - 

* If you are handy at construct lag smal 1 programs, design 3 program, 
incorporating solutions 1 and ? toHbe, permanently on tti^'BBMS disk . 



Some hints for us ing general -DBMS f ol low:^\Jv^ 



/Computerize only those portions of your paper work chores that are 
Vmbst routinely used or cause the "most problem. 
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2. Work by exception: Computerize only those portions of the data that 
3r;e__caUs 1ng_tHe />npst_prob l_ems • _ _Cbntrar 1 - "do not enter every, con- 
ceivable exception if it will not be regularly used. Use thtf follow- 
ing as a guide: 25 percent of the students use 75 percent -o^^oijr 

time.. Use only 25 percent of the data 1 that you want to~5rof£ because 
it will be. used 75 percent of the time. 

3. Know your * 1 1m its : Scale down yo.ur data base. You haye_only so much 
room for storage. Two disks can hold 800 to 1 ,600 records.- Beyond 
two disks you cannot tell ^Who is on. third." If you canrrot hold it 
down, then you will require an expensive system. 

Certain applications require a number of DBMS, linked together, to 
provide a larger integrated data-based management system. They are dif- 
ficult and not as economical to produce. They are specific to a part icul ar 
need. 

Let us look at a few problems in this area. You have purchased a 
general DBMS package and another for negotiations (Vis iCalc) . Each works 
well alone, but what problems come up_ as. you move informal joo_from one to 
the other. Each costs approximately $400, for a total of' $800. 

WoulgVt it be wonderful if someone wonl d construct an Integrated 

program that included payrol 1 , personnel , Vi siCal c, ' arid budget? There 
would be a common data base: each of the components talking to one 
another; each doing a particular function; and your ability to do. whatever 
you wished from this program. The -.time and energy savings would be 
immense, gut what about the cost? \ 

^ Is a $40,000 price tag worth the effort? It is— over time. Will /ft 
save time? Yes:' Will it save staff? Yes. Will it be more accurate? 
Yes. . 

Now let /us look at the area of special educat ion. You can purchase 
general DBMS that will do isolated functions. However, our .needs are 
integrated^ ang\our audience is 1 imited. This affects cost of the program, 
bat can.' be" captured in personnel cost (time). V^,- 

__ Normally an. integrated data-based management system (IDBMsf tS^eon-C^* 
structed of modules that, are linked together within the program. ^ f 

• * "JK. '} ' ' 

The computerized special education management- system should be £ V, 
menu-oriented , data-based system. The sysfem should be desjgned for u|e<4>y.; 
' nontechnjcal staff.. The program should consist of three segment** the 
main segment being an al 1-purpose data base; the second segment stores' alt 
the pertinent evaluation data for each ch i 1 d ; ' the th ird segment is an 
extensive goals and object ive file* 

Be sure to provide yourself and staff with information that can, be 
qu ickly retrieved in a /var iety of ^forms, . thus requ ir ing less staff to_ 
maintain a more comprehensive data system. It eliminates going to file 
cabinets for single pieces of inf ormat ion. * ';'{_ 

The writing of IEPs, which take a substant ial amour?^Pf time, becomes 
simply the selection of appropriate goals and objectives, and the computer 
does the writing. This al lows-teachers more time to teach and plan. The 
system may be used by a clerk for processing rout ine or personal ized let- 
ters for a student's next PPT (three copies), etc. Planning and placement 
team (PPT) meetings' and annual reviews go more quickly and smoothly. 

Those routine matters that take time from you are automatically done, 
ft provides a list of students needing a three-year evaluation and -provides 
needed data at budget time. Most of__all, you know that the tasks are beirrg 
compl eted, in ^our office by your computerT* 
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1. Demograph ics module : . Should. store the. fol lowing types of infbrmatjbri 
for eacn student: name L b irthdate, school, race,, sex, living .address, 
parfnts or _guardjans,^key telephone numbers, grade, student identifi- 
cation, hand icapp ing condition;. .etc; . __. 

2. Procedural safeguards module-: Should list Jocal administrative pro- _ 
cedures, and act ion dates,_wh ten _ are. implemented in the process irig of 
a child into .special education,, through ongoing evaluation and IEP 
update, and exit from the program. A record should also be kept of 

all accesses to each ind iv idual _ student file by name, date, and reason. 
Access should be at #wo levels minimum to protect certain information. 
Confidentiality should be maintained through the use of passwords arid 
knowledge of entry procedure. 

3. T est Data module : Accepts user input of the history of an individual 

c h i 1 4 ' s _ t e s t j n g>_ i n c 1 u d j n g [a) _area __eyal uated^, lb} __ tests a^mjnistered, " 
(cj date of testing, and (dj the test administrator. Summary of test- 
ing assessments may also be included in each child's fTle. Actual 
categories are determined with Jqcal staff. __ i 

4. Observations and assessment modale: -Provides an_opportun ity to 
maintain narrative material in a ch i 1 d 1 s file. Such information could 

• include (a) summary of f ind ihgs _ of , the test_data, (b) indication of 
the verified handicapping conditions, -(c) educational and therapy, 
n e ed s , { d } a n i e c d bt a 1 c omrnent s o rj be h a v i b r a nd p e r f b rm a h c e , : ( e ) result s 

of psychological testing, *tf) committee dec is ions and actions, and 

other inf ormat ion. Specific categor ies are finalized witfi local^ staff: 

5. _ IEP management module: Provides f ile space for ma in IEP components 
"Vsuch as, but not limited to, _(aj overall educational needs. and £bj 

1 ong-term education goals. In addition, tbiis file would allow for 
printing an. ind iv idual I cfc-Hd ' s IEP format Containing the_f ol low ing 
types of information: (a) sumnary demographics^ (b) instruct ipnal 
act iv it ies, evaluation methods, mastery Criteria, and date mastery 
achieved. The actual pricing. format may be designed. to meet _ local. ' 
requirements for ihc lus ion»fe thT»tEP forms package for an individual 
child. Actual content of tne pr irited form may be determ ined with 
local staff. ' . 

6. flata sort module: Sorts through all child files on a single -disk or 
' on several disks. f or^spec jHc_user se1ected_character ist ics. F lies 

can be searched for identification of particular students for single 
or mul t iple character ist ics. For example, a user could search all . . 
records for students of^a certain age, a. certain* graded cert a in _ hand j- 
capp ing condition that were receiving a part icul ar type of educational 
serv ice. The data sort module would identify the ind iv idual students 
who met all . the requirements and printed out the ir hahies ,and educa- 
tional serv ice. 

7 . Report wr iter module: Al lows the administrative user to 1 prepare sum- 
mary reports on the special education program. _The state education 9 
agency may require period ic summary reporting of program information 
such as participant groupings by age, gra^e, and handicapping cond i- 
tion; services being provided; number of instructional hours; and much 
more. The federal report for the^ame inf ormat ion may be organized 

d if ferently, requ ire a different format, and make the report developer 
recompute child data differently. This part of the program should 
a 1 1 ow you to access and print any inf ormat ion ac ros s f i 1 es 

8: Word-processing module: Should al low the administrative user to store 
and^recal 1 standard letters and documents that, can be individualizes 
foX^ai 1 ing. Label production should be integrated into this module. 

9. Capiat ion module : Should perform miscalculations of distributed 
data to produce' summ ar ies, etc. 



Other features may include a statistical package and an automatic test 
scor ing packages (wh ich is an add-on); your computer can be networked with 
appropriate, equipment. 



67 



74 



-*■ - 



. . An. example of a report generated from an IDMS; is illustrated in 
Exhibit 1. 

t : : . 

; EXHIBIT 1 : 

'. ; __ _ . __ . . . ; . . . a . 

. ^ First page of a sampl§ student (automat -fc portion) 

CONFIDENTIAL 

PSYCHOEDUCATIONAL FILES 



.NAME • 0 TOM DOE 

PRESENT AGE 17 years, 3 months 

SCHOOL SHELTON HIGH SCHOOL 

GRADE 12 

DATE OF BIRTH 05/27/65 
DATE- OF REPORT 08/30/82 

SEX Male 



REASON FOR REFERRAL 



This is a new evaluation requested on 8/4/82. The primary concern was__ 
stated as behavioral. Communication difficulty may be a secondary factor. 



REF.ERRAL PROCEDURE RECORD 



ACTIONS:'- 



Referral In it iated 

Parent ' perm iss Ion to evaluate requested 
R ece 1 y ed "perm iss ion to^ eval u ate 
Vision screening complete 
Hearing screening complete 

All screening complete 
Eval uat ion Compl eted 
Determination committee meet ing 
Parents informed of decision \ 
Parents response to decision/ 
; I EP Consensus-approval ' " 

Program Implementation 

Case now assigned to _ 



OBSERVATIONS 
TEST DATA 

Wechsler intelligence Scale for Ch i ldren-Rev ise^G iven 8/15/82 by * 8 



Dates 


By- 


8/4/82 


4 


8/5/82 


4 


8/7/82 


8 


8/10/82 


8 


8/10/82 


. 8 


8/12/82 


8 


8/15/82 


8 


8/17/82 


8 


8/17/82 


8 


8/17/82 


8 


8/22/82 


8 ' 


9/4/82 


4 




8 







Remarks 

N. . * 
6 

G 
A 



Inform at ion 
S imi 1 ar it ies 
Ar ithmet ic 
Vocabul ary 
Comprehens ion 
Digit Span 



• 5 

8 
18 

4 s 
10 



P ictune completion 
Picture arrangement 
Block ties ign 
* Ob j eel Assembly 

/■ * Cod ing _ 
, Mazes 



16 
14 
18 
14 

♦6 
0 



Verbal IQ= 100, Performance IQ= 126, Full Scale = 112 



background/hWory 



Overall learning rate on tj)e WISC-R was in the high average range, 
was a significant differecrce between verbal & performance scores. 
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Based on how Tom d id oh specific items, the fdl 1 owing i Instruct ibhal 

objectives are. next in this specific developmental sequence: 



in the language development area^ work toward being able to . . . 
In independent functioning, the child should be able to . . . 

WHAT YOU NEED TO KNOW 

Eactf computer application has its own particular needs. A general data 
ba^e is designed tb_f it a multitude of needs and is inexpensive because of 
its__wide distribution- However, spec if ic needs are sacr if iced. Spec if *ic 
sof^are applications are more expens ive because, of their complexity and 
1 im ited aud ience. 

The first thing that you need to do is to 1 i st you r part icu lar n eeds . 
Then list what the general data base will do. Compare . If you are seeking 
a data base for demographic information, then a general data base will 
vsuff ice . If you are looking for more complex usage, you may have to 
parchase several software packages, i;e; , general data base, Calstar, 
Wordstar. Each performs a specific function. Also inherent in this 
direction are an overlap and isolation of information. 
jl y ' . 

Program Cons iderat ibriS; 

o Does the design and format of- information produced by the program meet 
' ^ istrjftj _state A iarid federal requM^^ehts so that the data will hqt. , 
have to be entered onto other fo#rrs by hand? * : 

o Consider security. If the software is to be used at multiple sites,] 
will the company sell maltiple copies at a discount? * 



o It is imperative that modules be interactive. 

o Consider compat ible .computer systems. If you have a computer, will it 
run on yoars without modifications? 

'} _ ' : 

o Does the system have a compatible operat inq system with yours? DOS, 
. . SOS, ePM? ■ • * 

• .... : 

o Does the program back up data automatically? * ■ 

o How b ig is your system? Implications? Carl you use a microcomputer? 
Floppy disks? Hard disks? 

Ease in Use arid Flexibility ; • 

o Is there an easy menu t?o use? Sortie programs require you . to master a 
* ;•' complex set of programming procedures. , 

b How much of the system is menu-driven? -tfo what extent can the user 
define the env irofj&pient without which the system operates? 

d What are the ed it ing car^ab i 1 it ies? 

o Does it enable user to apd ate* Records across'^? ile boundaries? . 

; K r_:; : . 

o Can the files- be ma'd if ied; eas il^or extended to accept new data 
, elements? » • . * . . 



6 '/Can you customize to *S'eet your particular need without ^oding"? 

b Are there categories that can be defined by the user? % 

o Is- there ease of. data entry? 

o Js there easy c&ta entry and review of that data? 

b Are input fields weii-defined and self-prompting? 

b Are input errors diagnosed and described in an understandable way? 

o Is there error-trapping? 

o When the software is running, does it give the user feedback about what 
part of the processing is taking place? 

o Are the reports that the software produces formatted in ah easy-tb-read 
manner, using appropriate abbreviations, spacing, and print size? 

o Can you access the screen at various levels without always returning 
to a main menu? 

a. Are the screen formats easy to read? 

o Can you generate the reports that you want? Labels? Letters? 

b What is av3?a*fe response time? ; 

o Documentation 

o Consider documentation and support. 

o Is there documentation supplied, users training guide, i.e., examples 
-of data files? y ... 

o Do^you receive operating instruction? 

o Do you receive nontechnical manaals on how to use the system? 
d Do they provide a system reference manual? * • 
o -Do they provide a copy of the. operating system? 

....... — •.. _ _ _ . _i 

o Do they provide -technical descriptions of the program and ah 
explanation of how to add hew reports, transact ions, etc.? 

Do you receive a descriptor of how to set rep.ort -outputs? 

....... ?__ ; _l _ _r_ _*_ _ 

o Do they tell you how to deal with "error" messages — and how to take 
corrective action? 

Evaluation ' ■■■M? 

o „What are the hardware requirements? , 2 

o When asking about customi/ing p/ogrem, i.e"., reports, don't accept '"it 
can be 6Jflstomized. M Hjfve themes how you / \, 

o See the prg^ram run. / 

o See eficjerjce of field testing. 



talk with other users. *" ; 
o Read reviews. 

d Do hot evaluate a program in terms of its price. 
Support Maintenance and Agreement Uf 
o What is the cost of the maintenance? 
b Consider the warranty? Consider a license? 
o Bjjtt long is the initial warranty period? 



o . Dp they promise money back guarantee? 
o How often are new releases announced? 
o What enhancements are planned? • 

o Is, the documentation updated with new releases? 

« t~ ■ ■ 

._ ... — .._ 

o What is the company's back up policy? 

o Will- you receive the source code? 
Tra ining 

o What training is available? / ' 

o What is the cost? 

o How long are the training sessions? 

d Is f ol low-up training available? ."- 

o Are there written materials as well as verbal and y fsOal presentations? 

o Whom do you call if you have questions, i.e., prograntjnds prematurely? 



HARDWARE REQUIREMENTS. 

Minimum hardware requirements for a smalJ district: (300 student?, 10 
percent , spec i aj .education) incl ade one megabyte of storage; 32K RAM; two_ 
d i sk dr i ye s ; ful 1 ed j it i ng capabil ity; ; o he 1 i he pri n it er ( dot m at r i x ) ; Z -80 
card to utilize a CPM. operat ing system; one high-speed port; and one video 
display. It is* important that any system be expandable. 

P V. i c t i c a 1 1 h i a r d w i ar e I _ r eq u i i r em en t s for a me d jtim '_ d i s t r i c t _ ( 10,000 s t u den t s , 
10 percent special education) are two megabytes of storage; *48K RAM; three 
disk drives; full editing capability; one line p r i n it er (dot mat r i x ) ; Z -80 
micro processor and -capable of accepting a 2-80. card to utilize CPM 
operating system; high-speed ports; and video display. 



SUMMARY 



.;' You're considering entering the computer era; Be knowledgable; be 
■j - cautious. 

1. A tremendous amount 0/ time is needed to %stabl ish the informat ion for 
the original (fata base. : * Are^you willing to make the effort? 

2. Initially It will force'- a tremendous amount of p] ann ing, organ izat ion 
and coordination, i^e. , development of data sheets to gather 
information, . .. . _ 

3. It is essential that yqu update (upkeep) your files. Do you have the 
resources? _ .* 

4. It will force decisions, Is the information worth the space it takes? 




AL MORIN ..... 

EDUCATION TURNKEY SYSTEMS, I1MC . 

256 N. Washington Street 

Falls Church, Virginia 22046 



Education TURNKEY Systems, Inc., through its MEAN division, has broadened; 
its services and related activities in technology use in special educa- 
tion. Eighteen months were spent interviewing severaV hundred developers, 
publishers, and d_i r ec t or s of sp ec j a] education, t o § a i n in sight into t he 
potent ial of technology. appl ications in special educat ion.and the barriers 
or preconditions for effective use. In the , summer of 1983, scenarios on* 
how microcomputer, v ideodisk, commun j c a t» j on. ' a ( 1 3s , _ and _ tel ecommu nicati on 
technologies are applied in special edacation Were- published _and are 
available through ERIC. TURNKEY^projected that the number of micro- 
computers in special education will. ..increase from ^proximately 25, 000 in 
1982 to approximately 150,000 in 1985-1986. Instructional applications 
were to surpass administrative applications in 1983. 

In addition, TURNKEY is conducting Project Tech Mark, which is designed 
to assess the feasibility of alteroat ive. procedures _and_str at eg^es to 
fac il itate the commercial distr ibutionpf special education software 
developed by independents or by federally funded projects. An alternative 
that TURNKEY is studying, is the use of bulletin boards (TECHMARK and 
COMPUTER) on SpecialNet to provide information of use to^ both developers 4 
and to the 30 or 40 -commerc ial publishers that are sufrscr ibjn§ to ^ ^ 
SpecialNet and are participating in TechMark-.* Developers shoaJd-^<utygfe^ 
TURNKEY regard ing software products th^at they are de ve lop i n<J<£$./n avei/EfipE?! 
available^and for wh 4 ich they .seek. commerc tal district ion* ^-rUDjJj 
anxl distnftutors should contact TURNKEY regarding profile inform * 
subscriptions to SpecialNet. ; 

During 1982 arid 1983, Alfred Morin, director of M£AN, conducted work, 
shops, on microcomputer applications in special education for over 5,000 
special education administrators across the country. These workshops were 
custom-designed for each of the s t ate or ] oc a 1 education agenc 1 Is* sponsor- 
ing *the workshops, and.ranged. from one_tb.three_days in.durat jdn/ v For 
farther information about TURNKEY workshops, contact Alfred Morjrw 

TURNKEY'S Modularized Student Management System (MSMS) isopfif at ional 
in districts in virtually all regions of the country. In Lafffsi?ma, a 
custom version of MSMS is being used statewide by Special School distr ict 
1, wh ichxhas 13- res ident ial facilities. Each fac il ity .develops, ana 1 enters 
data into the MSMS program. Data are transmitted to SSO 1 ^at the state 

leyel_for compilation and_reyiew_and_then transmitted to amajnfrine 

computer *f or add itjonal state tise and archiving. TURNKEY also assisted- 
the West Virginia Department of Education in developing a m icrocomput£r T 
based management inform at ion report ing system for all 55 school d iv vs ions, 
within the state. That network will rely on SpecialNet and sta±e-lea%ed' 
lines' for on-line network ing . I ^ 



MICROCOMPUTER NETWORKS FOR SPECIAL E-D'UCATION 
"ADMINISTRATION AND INSTRUCTION 

Kirk Wilson - ' y 

teaming Tools 
685 1 Massachusetts_Ayenue 
Cambridge, Massachusetts 02139 



^pegial* education programs across the country are beginning to use 
computers for a variety of applications, including the following: 

o Instruction (e.g., LOGO, Pilot, Super-Pilot, Blocks) 

o Curr iculum development (e.g., Curriculum Management System, objectives 

data bases) \- ., §i 

0 Administration (e.g., eh TTH counts, due, process tracking, IEPs,* word 

processings budget .planning JS^ 
0 Jejecommun icat iorts (e. g. / electron ic mail, computer to computer com- 

muntcatipns, data base access) . • - 

Th,is sessibrt addressed issues related to integrating a wide variety of* 
applications on one or more microcomputer networks. As prograns attempt 
to introduce arid integrate more applications on ^increasingly powerful 
microcomputers (e.g., 64K Apple II with Pascal, DEC Professional 350, IBM 
PC),, there is a rapidly increasing need for greater program and file * 
storage capacity. In addition to storage needs, there are practical 
problems of integrating sof tware^into a "fr ieridly" system* providing for 
various kinds of -data. Interchange between programs and files. These 
various needs and problems are effectively addressed by the rapidly- . 
expanding technologies of computer networking (e.g. , Corvus Omninet, 
Nestar and DECNet) arid distributed processing. - 

The- part ic^nts- S^%ved £ l ist of quest ions that should be asked at 
eacn of the major, decision points in implement in g. a microcomputer network: i r 
When shoulda network be introduced? How can a network be^cbst-just If led 
over stand-alone' microcomputer operation? What "are the performance . $ 
advantages of accessing data and programs on a hard disk as opposed to 
floppy disks? How can J:he administrative configuration of student jnfor- 
matipn f iles* be .enhanced on a network? * How 'can MIT-LOGD be implemented on 
a network?, How can a naftrork improve student ach ievement " mon itor ing?" 
What are. opt ions for remze access to networks? 



> 4 
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ADMINISTRATORS REVIEW THE SUPERPLANNER MANAGEMENT SYSTEM 



Ki^rk Wilsoh_ 
Janes Dematt 
Michael Den inger 
Don Mack : 
Sam Bushon 
Learning Tools 
686 ^assachusetts.Avenue' 
Cambridge, Massachusetts 02139 
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Tn is_workshop _cons isted of a _br jef pveryjew preseritat jon_pf the Super-_,_ _ 
Planner spec ial educat ion_management system, and practical rev iews of the 
different ways that SuperP Tanner has beeru imp! emehted by four special 
education adm instrators: 

j ct Prpg r g m » James Damatt, special education director, Sioux 
Falls Pub! ic Schools, Sioux Falls, South Dakota, dfscussed management ; 
issues regarding monitoring serv ice del ivery and cost-effectiveness 
justification of a computerized management information sys-tem. 

Special Sc i bol Program. Michael Den inger, Dean, Kendaly Demonstrat ion- 
E 1 ementary School,. Galfaudet Col lege, d j scus sed>th e f 1 ex i b le\a p p j icat ion 
• of SuperPl anner on_a microcomputer network-with^ a model demonstration 
elementary school for hearing impaired children. > 

l _ ■ __________ _ _ *r 

y Vopat ional Educat ion Program . , Don Mack, trainer, Training Based 
t[d uc a t j on Pr o §r jjtf _,_ _ L a r am i e Sen i or H i g h S c h bo 1 \ La_ramje t .Wyoming, discussed . 
vocational tra in ing curr icutum" development and generation of •fEPs and 
lesson plans from th is spec ial i zed data base. 



Rural Special Edocat ion^ Program . Sam Boshon, special education coor- 
d j n ator, North Slope Borough School Distr i c t , Barrow , Alask a, d i sc ussed 
the problems of . .inform at ion management and I xommun icat ion_ in Alaska's, 
largest and northernmost school district. Mr. Bushon detajled the develop- 
hierit of. in elaborate re cor d- keep ing_ system capable of _s tor in g_pyer_ 1 ,000 
items of information on each student inclading comprehens ive med ieal and 
educational diagnostics. i ■ - . i 

SuperPl anner is a general-purpose user-definable. system with three . 
specialized components for use by special education teachers and. admin- 
istrators. The _Curr iculum .Management System f CMS] _ 

maintains, and pr;ints a broad range of instructional -information in any- 
subject area. The Teacher Planning System (TPS) creates, accesses, edits, 
and ^ pr i nt s ind iv idual student' i nf ormati on. The Adm i n ist r a tive Planni ng 
System (APS) is aatomat ioaj ly updated from more elaborate TPS student 
files and provides interactive access to a large student data base and 
user-defined administrative reports.. SuperPl anner features simple- to- use 
single key English commands, user-defi nab il ity to a variety of applica- 
tions and needs, and portability to a large number of advanced. micro- 
computers using the UCSD-Pasca1 operating system. , ; 



All of these present at Ions were .accompanied _w1th graph jc presehtat ibri 
showing computer printouts and administrative procedures adopted aspart 
of the software Implementation, £%«cjcuj>iii files, student Information 
files, and other practical aspects of computer operat Ion were available 
for viewing daring this session and the remainder of the conference. 




( 




SECTION 3 ^ 



TEACHER ^TRAINING 

INTRODUCTION , ( 



The training of teachers in the use of microcomputers In special education 
as opposed to the training of chi Idren, is the topic of the third section 
of the proceedings^: The two articles and foar input and output briefs ■- 
cover top ics i ncl ud 1ng university-level cu r r 1c u 1 urn seque nc es, the use of 
author ing_ 1 anguages, and techniques of designing instructional software 
for exceptional individuals. * ? 

Cartwright and Schloss begi^.^^ discuss 1ng_ a compgter-based training^; 
module f or teaching and testing' gfcnerjfc special education concepts via 
microcomputers . _ _ In .response, to state^r^qu iremerits .that school _ personnel 
be prepared to educate hand icapped Indlv Idual s, they describe a - 
m icrQ.c omp ut er-b ased p ro gram t o mee t ten- ge neric compete nc 1 e s ident 1 1f 1 e Id by 
the^s^ate department. of personnel. They detail how students were provided 
three credit'houfs of microcomputer instruction and how their 'competence 
was ..evaluated v ia computer. 



& McDoh aid re port s on a 1 982 s umme r institute f or^jfl fted and talented 
m iddle-school students in mathemat ics and science. The Institute has two 
components : instruct ing chi Idren and train Ing teachers ♦ The article 
details the de s ig n f or t hg simmer 1 n s t jt u it e i^Fe^e 1 ec t Ion and preparat ion 
of teachers of. gifted and talented students, the selection and. product ion 
of materials^ the process and-' cr Iter ia for selecting children to part ic- 
ipate in the jn statute, _and_the_actQal_ Inst jtute Jtself .< Results of. data 
collected on students apd teacher training are provided. 

There are _ four brief s_ in the ! input and- output sect jc^_ _The_f irst 
discusses eight 'Steps to be followed In designing a ccmpofcer-assisted 
instruct ional 'l esson. The second oytlloes s ix f actors ' ia^fes igning 
educational microcomputer programs f6v exceptional children* The third 
illustrates the uses of* the progr amm ing 1 a rig u a ge PILOT for programmed 
inguiry^ learnihgor teaching. _ The_f jnal brjef ^scrlbesliheuse of a 
simulation program in vocat ionaU,assessment fpr training teachers of 
hand iccftped. children. J 



At 
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* TEACHING AND TESTING-GSNERIC'SPEeiAL EDUCATION 
CONCEPTS 8Y MICROCOMPUTER , 




*■ 



G. Ph.il 1 1p Cartwright and Cyrtthl^Schloss 
The Pennsylvania St.ste University ' : 
110 Moore Building - - 
Unlvers Ity^ark, Pennsylvania 16802 
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'* ' In . ^P ri 1 1980,V£he secretary of education of the Commonwealth of Pennsyl- 
<v. vania, Robert G. .Schanlon, ordered eact> Pennsylvania program lead+ng to* 
the certification of school personal. to prepare al 1\ personnel to educate 
Jlaffil&appefl Individuals in the least restrictive environment. Ten' generic 
competences, were identified by. the state-Department 'of Educat 1on as 
'Crusygj'Saal 1 professional school' personnel. They were published *s' 
f^-jojS^Jpvennsyl vanla Department of Education, 1980 a-): 

Eacir educator completing an approved pre service program or approved: 
. inservfce course shoujd be prepared to demonstrate ;an .acceptable level of 
. achievement in the- fol lowing' ten. generic q^petenci&s^ The Educator: 

/_ '_ ........ _^ i * 

Understands the legal basis for educating students *with handicaps in 
the Igast restrictive environment. ; i 

Understands the impl icatlons whiQh hand 1c append conditions have for the 
learning process. * ..- , - 

Rfecognizes-*studen'ts wh^may be 1h^ne$tf of spec iaj services.. 
Mak^sjuse-' of. appropriate' resource aM^ support seny*ices. ^ i . 
Confers wijth. -and repoi<^to parents on. Ideational ^programs fWt c ? 

students with handicaps T\ _ - '_ j_ ■ * %'r '.^ ■ ;.f _}_. . . ^ -_ ^_ . _ _ 

Facilitates the social actefctance of perswvs with' h>r»3icdj)'s .by ; - 
encoarjaging po^ltive^ interpersonal ^eVat ion^shnps;, - >: 

Uses individual, g r o up, and c 1 assroom mana genfcnt'VJech n U\ aes for 
effective accommodation of students with h$nd^fy&s~ 
Assesses the educ^tftc-nal *needs^J|p students wrth handicaps. i 
Modifies instructional strategics* to provide fo.r^fhe individual needs 
of students. with handicaps. ; _j^^ — t Sv/ •<-.' ■' 

10. Evaluates classroom progp^rsT^f students* with hari^idpi. 

. _ : _ _. ___ z. .— -fsi - Eg? 

In the context of the gu jdeltfigs , educator , .incl udes cl€ssr6ojg teachers, 
counselors, atfTnriistrators, and other schooF support' personnel M 



5t. 





. s- 0 - 
mult icart 



p - ~ Pennsylvania State University; 
> commonwea'Tth .or branch 'campuses 



students attend. a branch campqs? 
campus for the last two years erf 
the* cert jf i£at ion^ programs at &tL^, : 
. sug|(|sJ:ions made to modify Jiheprog 5 

of mastering } the competencies^- In many cases teacher 
i were garble to use^xonrses or experience already availab 



His Inst jty,t ion kjth ; 20 
phe ma in Tampus^- ^Most^ ; 



frion to 

year s^then transfer to the main 
acTafaure ate pr og r am s ._ Each 6f 
rslty Park c%mpus was reviewed and 
so .that Its graduates, are capable 
paration programs 
within the 



oniveTifcty. In>f|hejscase5 modification pf courses or Experiences Were 
m^de *wit|^ technrical aJv ice of the Divis ion of Special Education and Com- 
munication^er^sorders.. In reviewing the 20 commonwealth and-branch _ 
canipuseTr no special education faculty were found to be employed. The 



78 



85', 



& ' " 

tpjfyett&y.^ immediate, need' to begin instruction on. 

, educatrffig the exceptional student before the junior year at the University 
Park' campus. * f , . 

-v ; * ■_ . '". 

■ ..In response to the needs bfy Pennsyl van ia State University and Pennsyl- 
vania residents, a ser ies of m ierocomputer modules was developed to assist 
university students and jhsfryjce. teachers attain thegeneric competencies 
arjdF obtain basic information about the handicapped, ' An innovative 
Microcomputer -based procedure was developed to evaluate' the ^xtent to 
•^wnicb students and inservice teachers have achieved the competencies, and 
pr£jcr,ibe remedia] strategies if necessary. The quizzes and modules were 
: teste^ 'are in use at the university, and are available for use by other 

institutions. - 

' * ^?uden'ts attach of the campuses can take % a three-credit^course in 

spec i.al education at any time. Jhe coarse is administered by micro- 

* ComputerLand is a .stand-alone' course^ All instruction' is via micro- 
computer through a series of computer-assisted instruction modules. The 

* mo^ul^ arVeas iiy:transportable, to other, inst itut ions and use the Apple 
. Pius IT or Apple He computer with minimal conf igurat ion ' (48K or 64K, 

one-disk^ drive* BW monitor). . f f • * { . 

_. % ' r ' ~~ ■ ' ^. 

The course, a selected, set of module^ prescribed for the jn^iv idual ; 

/student, prepares students for the spec lal edacation generjc^ competency 
• examination required university wi<Je. All candidates from the 'u/y vers ity 1 s 
^0 cert if icate programs must perss the examination, incl uding each-: of the " 
) ^Sfchdate competencies. From .a total pool I of ,706 items ± sufcpoolsj that ^cor- 

• respond to in afv i d ual. c ompet'enc les hav e been . i de n t i f ied. A m i cr oc omp uter 
has been programmeo-fto prejsep^,. randomly generated items tor candidates 'in 

« blocis^.qf, ten quest ipns wttffyj^#ix*of items we igh.ted according* to the stze 
; A and import: ance of the subpflMbfr v t Qnce a student *Jfras responded- to aim in imum 
number J£r' items, a dec i s ion Jchaift ^psed to determ ine ..whether the ' 
candidate has either passe^fo^^ajled* oyf^fbether more items should be 
presented before a dec 1 s i^dSBL i^KiM^H^^Wsed on -perfqyjmance, each 
candidate js p-y**^ "" Jafl^W fc^Pydjaf activities (if*. needed) through 
the microcomputer. When jSSS^/iK^^^ def ic ienc'ies in Specific , 
competie^c ies, ^the m i cro(X^j^r^^^j%it a 1 is t of suggested readings 
from several textt^qoks, V list of c omp uteri zed learning modules'' that .Atffy. 
correspond to the*clftrdj;daYe' s def icPienc ies k „ ■_ .ty* k * * 

2ik >- ' ■ * • m : 

^ Preparations are underway %o* disseminate thejjodulea^th rough out 

* Pennsylvania and ^across ,the t&i ted^ State^ ^'fnst iTut ions of higher e due a - 
% t ion^J^odales aj8j}e,ing revised to*use with either popular microcomputers 

* \ and lujftinterf ace p4th v-i/ieo devices. ^ 

This. chapter., plus a sample student manual ,v-a re stb^pd in the ERIC * ' • 
data base ED#2335l5. The tnicrof iche may be vie#fccJ wherever- there is an 
ERIC collection, or may h^ordered from EDRS,; Box 190, Arl ington VA 22210. 






Cour- se Descriptio n ,- 4P LED 105 Via Microcomputer 

: . ^ 1 ■ 

. 5PLPD 105, "Orientation to Exceptional Ch ildren," f tfiree credits^ |Ban be 
offeree!' at- Behind Col lege arid at commonwealth campuses on a se*ff- 
iristruct ional basis by means of the Apple II Plus microcomputer systems 

The components of the course "are (1) a, set «f 50 floppy cfisks; ,(2) a , 
printed manual that /provides _ brief .summaries of _6ach^pfy thj? 1 essons on the 



di^ks, chapter osrerviews^refererrce 
program on tjie use of the^comput 
retired textbook for the cottT; "* 
* iiht, Cartwright, and. War^ \ 

*\ ..^l^J 

Students are expected toYfe-a 
study the same chapter on .ttyy^PJ 
and ctoes not assume prior' k now ] e\ 
taught on. the f <rst .disk. -vStu 
materials and may do so a t_ ;pe' 



1 



ahiJ refated information; and_(3) a 
oVrowed by "the^udent . .The 
^rigf 1 ij Iqgrners by Cart- 

thejtextbo^k f'i rst, . tfien 
i£l is sel'f-ihstTOctlbnal - 
s» Use *of the computer is"* 
ir own to pursue the. 
\ However, students should plan 




to schedule three to frive hour£ ■df7qompu_ter' time per..w£ekl 

Subsequent material js completely self ^Instructional an<i se If -paced. 



corresponding chapter Kas. been program- 
J ■ - ta&es 30, to 60» minutes to complete, 
'~ t_on ^tte_ computer, _eqy^ls_rou§hly 
as Is required , for _a£j£onven- 
gram - is sel f-pacejl, .scSieNJ 
hiie others may^Jork at aft 
>s they wish. \_ * * 

jr n - «*v ^ ^ Aff^ x * , 

& quizzes and a final examinational^ the basis on /wfoich graces 

are, awarded. ~ ~ u ' — * — — ^ ' * ^ — -» ^ — • 

member. Sim j 
lb answer quest 



For eacji chapter in the "textbook' e 
med onto one to three disks'r -t?aeh 
so that, the estimated instruct ion^ 
-37 1/2 clock hours, the same amotrn 
*t 1o n a 1 * tn re e- c re d it courses . Beca 
st ride n t*§ i Jby c om p 1 e t e t he_ J,e s s$n s 
~BC? and repeat tK& lesson 




I. .The exams are objective* ^e..m0n itered by' 2 local faculty \ 
imilaril-jna local facu>t^;iffembeV W4U be ,avaiUble period icaj.ly ~ V 

juest ion/ students m'a» have^^^H;-- . : % ^ a 



For add i t ion al inf,ormat ion 
Cartwright, Head, Division of _ 
Disorders, 1 09 Moore Building^ 

ED#233515 * J V * 



feej fA^to Contact G. Ph i 1 1 ip 
duMt^brKanH eommuqlc^t ion . ^ 
ty Pfrk (S14-86^^r2). m n 
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: ? OV^ALL DESIGN- AND PURPOSE 



Ifl the lall of ,1981 a decision was made at the State University of New Yo^ 
at ^lbany ( SUNYA)/to des ign and infolement a pl an f or a two-week intens ive 
s unw€f m.ic r be omp uter institute for t a lent ed _ and gifted middle-school 
stu'ewnts.' The inst^ti>£e^Was to be avcomb.ined effort of the School of . 
Sduqat ion, the Department pf Teacher Education, the College of Continuing 

; -Studies, agjl^hel^t ij^jte for Sch oQ 1 SetgT oproen t . -The Col lege of Con- 
"tinuing Stud.ies^H^iJeen invol ved ■for^&e'rjl semesters in a continuing ^ 

\ sfen'esyef pepqrams aimed at th fs population. The remain ing three groups 
v p ad cooid-ina^Sd two previous ijafcen si ve slimier microcomputer institutes, * 
But for 'a p^p^at^ion of te?chjj$[|. i 

- Inhere were several purposes and peroeiylS^d i recti on s of the program 
beyond a desire to Provide a twjD^eek microcomputer* "experience" for 
^'tu dents. .___The 1 purposes Ijncjyded those of teacher _ ? trajrij rig * the develop- 
ment, of instructional materials,, and th^tfal lect iorv af data f or^research 
-In- the areas of , talenjtfed fed gifted^ problem; sqjv yn^arid microcomputers. 

Previous' institutes at ^ffi^fft wiih. tea^Jips had served to identify an 
intense interest amoncj J; etiggsFji. of ma t<h efiJ^t i c s ; a rid s c i e rice i ri Jje a rn ing 
-yre about al] aspects. X)f teaching with and about a sequence of th^ee 

-adu ate ^courses (. 9 f s erne s tjrtjjfio arsr) ', • i n whtfeh prospective institate .teachers 
would* design burr icul a- and^rop^^e material s tor - the summer program**. |n 
this way, the teachers involved with tjge pro4|lm \3Sld gain, further expe- 
rience in curriculum and Rurogram cM^loprneet^the ■vejopment'of computer 
^sed Jiristruct ibrial mater^ls , a familiarity 1 with the l iterature, and 

ing -of the talented an<y§if4£d as well as further experiences teaching 
microcomputers. _ Because there is an / extre < me4y "Uimited amoant_jif_±iigh- 



availabl* for use with talented students, an* -additional 
~gram was^vthe creation, of ar^aefcafig of instructional 
be made available to otne£ teachers 'for usfe wi^ 

I ,■ : ' 

A^urve^of sfujilar programs for gif te^students* at other -school 
Ujh.t vers it ies showed that most programs tended t o 'emph a s>4 
the BASIC programming l anguage. Although som6 instruct ij 
would be a component of the institute, a decision was mai 
^ro^em.sojy in§ jri _mathemjat jes and sciences, rather than' 
xhis decision was made so that, -the institute might serve 
the .great capacity of - the-~ffl<^rbcbm^ter as*a problem- 




quaVI^ soft 
gjtirpoSe of t 

mater ials_£ 
their own s 






\ 



t 99.L. . ? 1 tlid ugh i t w as a^s limed t h i at ; s t ude* nts would Tea rri mb r*e a bbu it pr b - 
grammuig.a's a result. of the institute, the. instruction was designed to 
deAftiphasize instruction in the syntax of the BASIC 1 ariguage and to* ^ * 

emptvas ize the unique capab i 1 it ies of computers to solve problems. 

* A final purpose of the institute was to provide a veh idle for* the 
collection of data related to talented students, their problem-solving 
abilities and the interact ionwith microcomputer-based' instruct ion; . 
Because few data have been col 1 ected in th is area, several data ccrl 1 ect ion 
techniques and efforts were incorporated into the design. Students were 
-videotaped while solvjng problems at* the computer; teachers collected 

tyme-on r task_<iata and al so 'kept anecdotal records on each student^ 

Students also participated in group and individual testing on standardised 
aptitude tests as well as cognitive developipent tasks. 
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■■' ' V . DESIGN MODEL FOR TH] 

. j 

The basic design of the .program includes: , (^initial planing 
( 2 ) u n i vers i ty course fo r t e ac hers, s pr ing 1982; (3 ) tw o-w e\ 
t ion, summer 1982^ f^L university course for teachers, fall "V982; and 
(5) evaluation and sBortirig, spring 1983f. 



fall 1981; 
i risque- 



r 



Phase l--initial pi aoning--incl aded the following tasks: develop oven 
plan arid , project- goa*l s; des ig^uni vers ity course structure; advertise 
prbgrarn and select prbspject teachers ;. and hire institute director for 
summer phase. ' I 1 - - £ ' . . 

' ■ ' M " ■ 

SELECTION AND PREPARATION Of TEACHERS \ 

Th^ V-oces^, f or the selection of prospective teachers for the'symmer 
i rj s t?fSu't e £egan • with an interest meeting in Oecemb e r 1982. i.F i f t ee n 
t^acher^ ,attended^he initial meet intj; ^n^n| teachers were ^everituajly 
selected and enroled in the threeAloarse^ Sequence. Of these n iSe, s ix 
cbmpl eted ftthe 1 sequence": five matrHpatics teacKers '-^nd* one science teacher. ^ 
Each of. tflejre teachers ijaa\_extgnyjto ^ •'' 

microcomputers' ; S well ^ having completed <?ne oe more^anivers ity courses. ^ 
bn\t he instruct ion a 1 use bfAiiicrbcomputers.. Each teacher (lad also had a 
minimum of five" years teaching experience. . * - ' * 

X % y _* 

PhaseV2-ruhlyers ity ..course, for teachers-- included the following components: 
prepare -tedders fw&'work _ with talented and gifted byireaaHng and studying 
' ap ftfopr fete- 1 i te raflHre sel ect ions; teachep? develop fh struct iona^ modules; 
' u y£ r s fty* i n^j;,u«£> r s critique modules and. teachers resubmit draft rev i- 
's'io'ns; tethers, ana^un tvers f ity instfuctb/s^J^elop process and criteria 
for studem selection and sel ect -stujjsaK-p^^tid teachers, uiliyei^uy ■ ^ 
instructors, andvsummer -(director toortUfta'te^ overall instruct 'ioriafepl an fc 
the two^w^ek institute. / . ' ; 



^Mathemat loy/jcience v ij 
Margaret! A. Fart 




_»s for H igh _A< 
hematics eda 




eacher_ E ducat ibrii ah^^ah__Mct^.hji1 "d___^jatftemat ics 
the. department .^Ttfe^c oar se wal structured: 
s\ in rttod; to familiarize the teachers with*t(je . 
h* on "fflftented and gifted students and to create 
JrM a 1 s[ that wool d form the core of -the instruct ional - 
SLiwnerNinst itute . The course Mficl ude*d selected read irigs 
.the areas of talented and_gifte/J, problem. solying t _ __ i 
frt*1<5tk cognitive development, data collection techniques, * 
instructional -design and implementation. As course 

id a'nd abstracted articles on gifted children, 
ffl^^pc6mpaters. Trie teachers-also des^j^ed i 




8B 
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arid wrote irj.it ial ahtf* re^v i sed drafts of indiv idixai software moduies;\ wh i ich 



they planned ttf.use during the surifiier 'instruct 



du^l 
ioTT 



of the students. 



/ 




SELECTION AND PRODUCTION OF 'INSTRUCTIONAL MATERIAL 

' " , J . . ; _; ;" v ..:.. 

The teacherswere g Vven>*severa1 parameters for det^rm in igyChelr jn 
instructional topic n^^the summer . F irst[ 'the. tijj ic£ w^e _fb be 
merit rather than" acce 1 eraTrbtV^Jt iv.-it feS; * i.h*""ofMjr" word/:,th3 topi 
coveVed Kere not to^fre drawn trom the 'normaj-ymathom 
"ricula* _- Th i is decipfton was made in an effort to a\Ap id iiterf^renc^r wi 
; tfie individual _^Poofa' programs for. the s&dents a>id wvth the intention 

of broadening the students* mathematical and scieht ific €Sfig£4ences.. 
, Teachers wene required to chobsetoo ibs that involved problem jjajvinq in 
f\ either mathematics or science; in fvoTved ^patterns; hypothesis-ftrW^tipn; 
' and testing; and demdnstratH tho microcomputer's unrque strengths aricLf 
ab il it ies, such as iter.it k.m, speed, and flexibility. 'Teachers were. also 
encouraged to design ; ir .fractional modules that would .distinguish between 
algorithmic and hetiris: c programm ing in problem solutions. 

' The teacher* were asked to incorporate into their plans those problems 
and experiences r that Aid be used to examine students' ab i 1 it ies to 
generalize, recognize patterns, form conjectures^, curtail (find short- 
^ cuts), .establish reverse associations, and des ign flexible an^unique 

s app 1 ic at iofis j u nd ^ approaches* 'They were also asked to include project \ 

p"extens ions", "that could.ljg ^comrnendod to'students interested in farther 
work on the same generalLfcopjc . ThelpejuTting modules involve software 
devel oped by the *t e ac r?«#"S for demoasjc r at ion and s tu d en t use, as well as 
' problems* that s^Alents, woiiVd so.lve^y developing programs of their own, 

. v - - x «sT ;._ _ ■:■<>■ ' 

' The insirtfct ional modules that were developed by the^ teachers are 

*|; : V^escr^ - ^ . 

K 5 ^ J ^ M Env i>onWntaJ impact, " by Cand.ice Sosvtorth; a mlddie-school science 
% } ;/Ve%£her v^ith the -Beth>ehem : School District, Delmar^JUew" York, This module* 
7 i\ jp.the_ jnf ormat jon necessary t)o make Sound "dec is ions 
." regard ih^en v j r^rfiieata^ ^nd-management._ Students learn terSs sudpa^s 
w a tejr S t abl e > y J ^d > soil ph , a n d wild! ife , and the" . i mp'act of t he** 

V a r l a bjes o/l 1 and ^evinoprnent . Th nmioh £he u%e of w an interactive c omp u t £1 
s imulat-ion i st^pwts -m&We ^tand development^decis ions, Their choices are 
ev^l ua^9" bV the • software*)* The Cono4pt ofpe'rmutat ions is. presented as a 
componjflt* ojf the fiBdule.' - 



V * _ _ *_ _ ?C u r i $u s N ujnb e r '_ P a% t e r ri s % ■_' _ by p o njia^Srk e , a h j ejb _ s "c ho p 1 _ mat h em a t JtiS 
\- teacher: with tha, Saratoga, Springs C.vfe^School -0Astrl6t; , Saratoga ^Spr ings; 
ytfUev* Yorlj,. Withinthis n»duTfe& students investigate 'patterns found in 




• s pec j a f ( f^bef\^sy db as pjrl in d r dBe's ; perfect , 
n umber sjLi*T?appy\n umbers^ ai«Ufrj«Jly numbers 



q^fle^'ate or *est numbers . . .. 
P° ^^t^te the. .numbers ^rgfegesfihted as 



the historical slghiifj 

."Thev^ame jzy j\f e x _ by ^iei 1 a-£jol gow Jcrj 
iomputer teacher and , thev.tlnwi ted and ; gif ' 
^j/npx^ We ster 1 o Pihop 1 D i s it r i«t , B^ne N ew 
% game devised b5*%P hp Conway\|n v tne early 19 



The coffifJgter-iS used to 
^f'they" f if.- the pa^terrtsfcv The algorithms 
formation re]^at^d to' 




high ^teool mathemat ic'j 
^coordinator with the^e _ 
>™ This modu le p^serrfc^g^ 
s. Students are/^ti^8dtfce'd 



ub the rules of thevgame antJ are' given examples to plot on gri^ paper. -\ 
T n e re s u 1 1 s of yiTripie configuration s^ w^ j c h v a&ls h- ^ be come stable c i r — „ 5 
repeat, -are pcfi^ented. Students investigate muS^^t^conf igurat ionsj^nd 
make predictions arid .identify patterns that emerge usin g a^compliterj^. 
simulation. J ^^^S ^ — • %' f 





90 



■1 



X 



."Artificial Intell igence" , by Mary Ann Foster, a high school rnathe- t 
JcS arid computer mathematics teacher_w 11^ the Greats 
District, Johnstown, New York; Within this^module the student is Jn,tro^' ; 
~* duced to machine Intelligence, robotics, anojheur 1st 1c programming. ^ " 
j instructional topics include reading and discussion, of artif icial intet 
I Igence, and experience with the gajne Animals and the game Hexapawn. 1 
W ' Students are prov Ided. with software capable of playing these games arid a /e/* 

involved f jn act iv it ies . through wh ich tiiey .are^showiWiow the computer is ' 
*~S; cabbie of simulating learning expsjr ie>icef . 

X > ' _ * $ 

'tSpirolaterals", by Phylfis Yad.iteiitls; a junior high mathematics 
teacher -arid computer coordinator with the Shenendehowa Central Schools, 
CI if ton Park, New ¥ork. Th is module employs the computer as a tool to 
generate graph ic^p irolateral s (eye 1 ing paths) . The student exWnines 
splrolaterajs lowing for var ious patterns arid is asked to general Ize 
findings and tes^^^ypotheses by u^sjng tHo graphics programs. 



'W5 



"Number Expansions and Remainders V by David Van Schaick, a junior 
high mathematics teacher arnd computer coord inatgr with tSe Shenendehowa 
Central Schools, CI If ton . Park, New York. The student is provided with a 
ser ies of problems deal irig w 1th an analysis of the division process, and 
the ^recovery of remainders. .Stadents de^ ign'n^gramsAs^o r,ver t to dif- 
ferenct number bases and analyze rational numDefs fq^repe^tit idri arid . r 
term inatjon. These techniques are tfien applied to convergent series and 
approximations of pi. " 




Specif ic deta lis. of " t;he Instruct ion.modules will not be made here but 
are available in a monograph entitled "Enrichment Activities wtth Micro- 
liters in Mathemat ics~ and Science for Academically Talented Middle 
School Students." This -document includes deta,i led daily plans for each of 
the modules arid a d 1sk,f o^r the Apple 1 1 microcomputer containing irvstruc- 
tional software and. samM.%?t u dent programs.. These materials* are avail able 
on a cost-of -prodifct ion^as is from t^e Inst itutef or SchoollDevelopment, 

is 



State University of New fork at Al bai 
135 Western Avenue, Albany, New Yorl? 
of prerequisite skills of students, f 
tibri pi ans^ student work sheets* refe 




Hu s ted €1 1 : } pr . Nelson Arm 1 in, 
222. €ach module contains a Vis t 
ruct ional objectives, implement- 
s'*, arid othe^ support materials. 



1 . PROCESS 

Student selection 
to demonstrate hi 
commitment , -high m 
Because of limited f 




ND CRITERIA FOR SELECTION 'OF STUDENTS 

i; 



?<i s on* /Several criteria. 'Students were requ ir6d 
entt in mathematics _ and sc ience, strpng task'** 1 
minimum competence in BASIC programming. 
„ Jsjt .the university^ .students were regui red. to 
brina a microcomputer sys^t&pi for the ir own use throughout the institute. _ 
III mojkt cases the system wS-s' prov iderf by the student's school district'.- ; 
v In_ seine cases the _students_br mjcrocompg ter.fr 6m: 

■&>hameJ* lo assure that stadentrg wou\t. have, the prerequisite sk4 lis for the 
" inst juctTonal modules, it was additionally required f hat students vhad ' 
completed m ^ fem ^ ^ c ^tt^^lS^ ner.essar i lv seventh ffiade) . * 

£ .^ejj/ral instruments were atilized to^etefrnine the preceding cri^ria., 

— ;.; _'; \ ;,. .. . . > • 

Scnooteiwere . requested to provide school grades, in. mathemat ics, 
Engl ish^fSTCial studies,- 3nd science asyweVUas test scores on . any 
standaf^li zed ach je^emerit : or Japtitiide 1 testsC_ Ifl 'addjtiori,^ the mathem^ 
and' sf ience^te'achers of each*, student .were- askStfv to complete two itua 
r at ing scales:* The first rating seal &;tSc a 1 e j$ jCjfe a 1 1 w ittf the s t ule ii t ■ s 
mot wat ion and task commitment;.. The ^ecW^ scale_ tScalg^B Jiemphas izfe^iffe 
student's general problem^so-lyjjg.abi Titles and ac a dem ic* potent ial . ^tte^e 
scaJ^were adaptations of ReriziiS 1 i ^]97^^scales . . Student apj>l icanljs" h 
were then admin iste red a _ pre- test 6r> BASifr programming sk i 1 1 s . • _ Th is_ " 
washes igned to measure the student^s^rpficiency with LET, PRINT, 





GOTO , IF-. % •THEN, FOR,.. NEXT, arid READ. .. DATA statpents, memory storage, 
loop ing procedures , and. program wr i t ing ; Students who. w ished to . part 1c- 
1pate and fofio met* tall other criteria, but were unable to demonstrate 
mih imum compeVenb# on the. computer, exam lifj at fori - f _were al 1 owed to /demonstrate 
•competency by the completion of one of several area Instructional programs 
before the August institute. 



Thirty students were selected on the bfcsls of their combined scores on 
each of the criteria. The number of students was determined on the basis 
of the room size available fa^vthe. Institute and with the _des ire of _ 
maintaining a reasonably h Igh Jteachj^r-to-studefit ratio. The students who 
P ar t j c i p a t e d r e pr e s eh t e d a y a r re ty p f _ s c hop 1 d i s t r i c t s from w 1 1 h i h t he 
Capital District area. ^AltJhougR the original design incl uded an attempt 
to have -a 50-50 -split of manes.. aWi females^ a mAich higher proportion of 
males .ind icated an interest;'jihd rtet^the gual if jcatipns . lie_paj^tjc Ipants _ 
included 6 females and-24 males from grades 5 _throagh 8 . . Two f if t^graders 
who were or ig irial to selected part Icipatect *1h Ju l ian Stanley' s SJTirrier pro- 
gram instead. , TheyN^gngj^pl aced by the top two students on the waiting 
list of 37 additional students. The* range of ages, of Jjhe part ic ipants was 
11 years, 0 months to 14?years, 6 months. . *-*"'- : \ 

Pnasey-^^two-week intensive Institute*- Included the fo?lowjng components: 
Hw^J^ment^Histruct lonal modules _an^ _revfse plans jbased on da lly 
feedback and prpgress; and col lect .data, on ^tudent progress and 
characterist 1cs . - v, • , / 
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The summer phase of the model was directed by Joseph R. \e1 ly, f Center for 
Instructional Development, (Did Dominion University, Norf oik, .Virginia., 
Dr. Kelly, a science and mathematics ; educator with Considerable mJcrfo- • 
c pm p u t e r e x p ^r i en c e i -w a s _ j n _ c h a 

activities and general coordination of the prQ<^am';aRd/t:eachers. . Margaret 
Farrel 1 , Walter Farmer, Arnulfo Ramirez, and Janet tteDQriald coord in ate.cf- 
and part ic ipated 4 i t h i e s t u i d^n t _ d a t a _ c p j lection afjdgtesea r c h e ompo he n t of 
the summer phase. Th? folloitgg description of tRe^ommer phase is 
abstracted from Dr. Kel ly 's^f^bri: of the^ProblemrSol\l ng Institute. 

„ In the week preceding the -two-Week institute the s iScJ:eacher% met^ith 
Dr. KeTI v "i n d a i Iffffiet i nqs P f 3 to 4 n'oij^^ 1 duration, during tnatu waek$ 
the in|tru^itfrplHlU the specific'! details of the instructs 

plan* set /u^/thfedM^Bcal organization for student computer stations; 
pre3pnife£». ^^KaJMB^f- tbe.jn struct iona} modules, to the other instructor" 
to, check 7 ^a^j^HR^^entSmeeds, etc.; to get fe€dbad^fro^_ other 6 
"instructors i ^8^j4roTib*S^i^ arid procedUres\fpc daily operation; and 

studied student folders to^Jtidpate individual student *aeeds and 

behaviors. The tea^ere alia5>£]anned and_ conducted. in _ introductory .sess^itin 
arid p.icrde on the Sunday b en fair the inst itate^ This day* also included y t 
eijju ipment \et-up and general inf ormat ion for Sj^h students and parents. / ( 

The instructional - m^del was based on the^jferizulli Eifrichment Triad . ^ 
Model ( 1977). Dail^y activities included presentations) of in itlal •j/rob lems^ 
by the Instructors followed by dlicassign and independen^arid Ijroap work 
invblv ing* the^olut ion of^pbsed probT^ms^. Students^ were aN±£*f1ately - s 
involved in oroup train inVa^t i v it i^i, general -exploratory ^ctTvitife.s, anif 
individual and smal V group^j^est igatjons^. Spin-off -problems Were also 4 
posed- to st/dent&v^for f urther'^exploVat ioiv f The microcomputer systems that 
were.used by tfae- s^l.uo$n£.s jncl uded' Apples , TRS-86s , :PETs,_Vje-20s and N .\ 
,A5^Ris, with i fle^ajOTity"^j[ £he machines beine Apples. Tprac ij itate ' * 
is!Vuctor ass ist^ce^Wewfhree^lns-tructbrs wr?o were most* f ami 1 i^r w ilth V 
iples spe^t trie majority ot *trt£*r time in^lhe front of thfe room, whe»?e ^ 




the App 1_es_ were located -> white. the remdini^- four . instructors worked with 
the students near the back of the room with the other machine types. 



At* the end of each' day, institate staff met for approximately one hoar 
to Summarize progress and problems of the day, alter the next day' s 
instruct ion based on progress and feedback, and express concerns regard ing 
individual part icipanfts^and suggest appropriate actions. Specific problems 
tftat were noted and' addres sedfci nc J uded weak programming abil tty of some 
students, knowledge gaps for leveral students in programming and mathe- 
matical skills, ta*k c^^4tme/it of s,ome studeo t s; persistent game playing 
and sofctwar e pjraxy s t u de ht s^f d e sp it e#jjfege neral bah on such 
\actj^t-tJes|"^ : ^^^CU^'y' of teachers ui managiij 
helping ind?v?3ujsi Students, resistance of sc 
pairs pr smal 1 \aroupY when requested^ resjstyj 
planning yofk on paper before working wiW 
•several student to cope with a lack* of strpcl 




; Observations as well as 
^Students to working in 
•of most students to^ 
uputer, inabil ity of 
t , "e and long time 



periods, and a wideirarige of programming and prob lem~; olv ing abilities. 



t 



' , . COLLECTION OF STUDENT DATA 

Several ethnographic data col lect ion. procedures were ut il ized throughout 
the institute. These included video-taping, student self-reports, and*' 
teacher observation^. Using <*lata collection materials specifically 
designed for each wsiructjorial moduli 

abilities to find and generalize patterns, generate and test hypotheses ,^ 
as well as their flexibil ity in prob-lem solving strategies with the m icro- 
computer. Teachers also noted the roles that individual students assumed 
in structured and unstructured group, work. A-folder of col 1 ect§d 'data/was 
generated for each participant. " - \ ■ . f 

, Bur ing -daily draw-off sessions from the lunch hour, studertt parties 
ipants were al so administered several other instruments. Students were" 
given. the Henman-Nel son Test of Mental Ab il ity ( 1973) (Grade 9^2' vers ion' 
to- avoid a ceiling affect); ^a ratio and proport iqn task;. - -"Mr /-Tall --Mr. 
Short" (Karplus et {\> y 1977); the Test of Logical jhink'ihg (TOLT) (Tobin 
& eapie,_1^81 ); tiYte Longeot _Test (Longeot T964 ); and the Projection of 
Shadows Task ( Infrelder & Placet, 1958).** Each of these thstrumehts is 
designed to measure", the student 1 1 formal oper-atianat_ reason ing abil ity. 
Students wer'e also administerei & self -percent ion scale related-to their 
m icr ©computer u se ; an ex it orogramnji ng ex antinat i oh, wh i c h paral leled the 
entry ex am „. an d an- inst itu^t^bntere'st* ^nd 'eiffifcyat ion form. 



UN ft/ 
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In the fall of 19§2, teaf her^jSre^nrofle^ ,1^ the final- course of, the 
*three c.oarse "sequence, with JarKwcDonald* as • the instructor'.' 

• " ^ Pha.se 4- -Jim W£r s i ty < o^ r se; f-ol 1 ow-up-- incl uded t he fa 1 low i ng com- _ 
;;p^nents: r ej^xseofrfs tr a cj *i o n a 1 ~m oflp t e deve lope teacher actM'vijty gutde. 

L ^nd c omp u te r^tfisk; analyz eMs t u den it d£ta col 1 ecte d d uf in g s umme 17 insti tute ; ^ 
eval uifce inst itu^e^-pfoceduFes 'and' §ff ectiveness; ind* develop case studies^ 
of ^dividual -.stiJd.enf r^s&lts*ana jcharaeteri^ti^T _ 

rlj^flchers wera instructed jfn, the, ase\)f a common m icficoqjputer 
wo rd^pFoce^tepg p acklge, a nd each/teacHer ehpe^ed their, instructional ■« 
mod u 1 e "on t p dWLT s k^^Cb^eq uen,t 1/evi s ion s _ -thrpugh^p u t _ semester were.' 
N^-made with ^e.'sd itingl^ea^es jpf |feje^ryftwS^f. ^Th^jrHfc It ing product • 7 1 
l i sted prev'i 6(1 sj) y , w a s pr oau ced -ah d made avail able. *td * i ntere sted teachers// v 

• The data analysis that warV performed, as waj.k. as the^ individual case * ' 
stud ies, are reported inline- res'ea.rch papers, wfi4ch are 'noted Tater. 
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_^_Teachers and #rriver.sity personnel completed the analysis of the' *' • 
s^dent *data;^. The mean Intel 1 igerrce^qubt'ient on the Henm&-Nel_%pn was 
136.^ Th is. Incl uded one Jow score 104. [ With the eliminate of that 
particular score, the me'arr'Score of the remaining 29 students wa\l37. 7: 
The results of Jhe raUbl ^Uzzle indicated &7 "percent of the studeXts to be 
formal operational at tltat task.. Results. of the TOLT, longeot, anV 
Shadows Task were 80 percent, 100 percent, ancfc27 percent in format opera- 
t iopaO:, respect ively. Each of these results indicated capabilities well 
$a£cl most high school students. Additiortal descriptions and discussion 
•fiese results can' be found in Cognitive Dev^opment of Gifted Middle 
■oV Students, a (>aper presented by Walter A. Fa niter af the annual 
ting of The Association for the ; Educat ion of Teachers in Science, 
irleigh Dickenson University, May 1983. 




__At the end of the institute, each teacher" involved' in - the , program rank 
ordered the part ic ipants with respect" to their problem-solving abilities. 
These rank brderings were combined to produce a composite rank-ordered 
list, These rank orders and resalts on 'varioas other tasks were compare 
to student data, including the results of the student .self-perception 
scale. The results of these data can be L f ound.'in Student and Teadher 
Perceptions of Problem Solving Abil it ies "with Microcomputers, a paper 
presented by Jan" McDonald at the annual/fheetTng of the Assoc i at ion for the 
Education, of Teachers in Science, Fairjfeigh DickehSon University, May - 
•••• 1983, Other papers involving rel ated flata, presented at :the sSjje meet in 
include Metacogn it jve Analyses of Language Strategies Used in problem 
Solving , by Arnalfo 6; RaniVez, and - Cognitive-Processes in Mathematics and 
science: Task, Subject and Instruct i ^-Var-^abies , by Margaret A. Farrell. 

INFORMATION DISSEMINATION , 

Phase 5--^format ion disseminat ion-- included ^he ; :f 61 1 ow ing \asks : produce 
and 'dispense teacher activity guide and software; produce^repqrt of _ __ 
institute; teachers and university faculty present- developed materials at 

-professional conference^Sjand produce arid present papers, rel ated to 

r research nesiTItfs at professional meetings. 





* This dbcuifterit, as well as those previous lx re&ri 

f bn al phase o % tYje_ instruct ion aL model . It is" t h'gj&qpi 
involved in the Inst itate that the model provides " 
o t h e r s * w h o wish to iniplemen t .s 4ftJ T ia r ins t r uct ion al 
wishes to thank ihe many in d i V a t s - vifi o made, the" 
including Nels Arml in; Malt Farrt^r, Marge FarVelT 
' Kelly, Arnulfo Ramirea, the v ; indiv idual" scljpol dis" 
students. In particular, tfife* author wool? 1 ik6 t „ 
..effort, products, and teaching of each of the teachers IhybTved in the 
/Object: Donna- Blake, Caqdy Bosworth, Sheija Dolgowich, Mary Ann Foster, 
>Dave VanSchaick, and Phyllis Yadikaitis. ? * 



4* represents the 
of al 1 who were 
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superior 





Longeot, F A . Analyse statist jque de tro1s_tests_genet tques^'ol 1 ect jf s. 
• BINOP #4 ^964; (Statistical analysis of three c^ect^e genetic 
tests, translated by K. Kel*fy.) % - 
Renzull l. d. S- the enrichment triad model ;' Mahsf iefd CT: ■ Creative 

Learning Press, 1<$77. " .- ; . 

Rehzullii^J. S. . A qy i jebogk f or jeyelgjS^hg jnd iyldugl izgd educational 
programs for girted and talented students" . Mansfield, tJ: Creative 
Learning Press, 1979. I 
f> Job in, K. .6* , & Caple, W. The development and validation of a group test 
of logical thinking. Educ a tiona l -a nd Psych o l ogical ^teasarement . 
1981, 41_, 413-423. " ~ 
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ANATOMY OF A COMPUTER- ASSISTED 
ABSTRACT 




UCTION LESSON 



^A._Edward_B]ac_khurst _ 
'Department of Special Edq^Jrt^jrt 
Un ivens Ity of Kentucky ; I \* 
Lexington, Kentucky 40506 v 



Eight steps that one could follow In designing a computer assisted 
Instruct loo lesson were described f 1n this session: (1} define objectives; 
(2) develop the general content o.utl ine; (2.) assign labels; ' (4) design.., 
the pre seat at 1on treatment; (5J develop Instructional outline; (6) des Ign 
screen displays; (7) design special effects; and (8) develop support ••<; 
materials. Guidelines for completing each of these steps were provided, 
with examples of how one might proceed. ; *' , - • / 

Q Features, of the Apple PI Lufcauthor log language were also described; 

\ examples of^the four editors iPit -accompany this computer program were 

provided: (1) text editor ;v ('£) ^raph Ics editor; (3) sound effects 
v .editorf^and (4) character Set editor. Illustrations were Inc-luded to 
/ show how the computer code for .lessons ccxuld be written. 

The presenter has written aff extensile thanual containing qetaUed 
inform at ion rei'ated.tfy the content presented duririg.this sess16n._ It is 
available from MI CR0-TlPS t ific.^ 29V fjal^bu* Drive, Lexington, ^Kentucky 
. 140502 ._ The manual^ wh icH» Irftl udes a computer' disk 6f demonstration 
programs, is titled Guideline for Using "Apple PILOT". V -i 




89 





MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF STANDARDS 
STANDARD REFERENCE MATERIAL 1010a 
{ANSI and ISO TEST CHART No 2) 



HOW. 10 DESIGN EDUCATIONAL MICROCOMPUTER PROGRAMS FOR THE EXCEPTIONAL 
STUDENT , ' 



Dan Isaacson 

School arid Home Courseware, inc ■ 
1341 Bull dog_Ldne % Suite C 
Fresno, California 93710 



_ M To_deyour an elephant 
one mast first cut it up 
into very small pieces." 

"If you don't have time ' 
to do it right 
the first t ime, 
where will you find time 
to fix the mistakes you made!!' 



Too oftenthe first thing that we do in attacking an elephantine program- 
ming problem is to sit.down at a terminal and start typing code. Bat fuzzy 
goals, yield fuzzy results and waste much time by forcing many revisions of 
our plans as we go along. This leads to frustration, logic that cannot be 
followed, and unreadable code. \ 

In a 90-minute demonstration, "How to Design Educational Microcomputer 
Programs for the Exceptional Student," techniques that have proven sue- : 
cessful in other audiovisual fields sucti as TV and film are presented. 

The six steps discussed in detail are: statement of a problem; writing 
objectives; creating a storyboard; writing pseudocode; manual walkthrough; 
and coding and documentation. 

V 

Of special interest to teachers of exceptional children who are 

des ignirig or evaluating microcomputer programs are the computer's talents 
not available with any other. teacher or teaching tool: its ability to 
adjust difficulty of materials to each student based on student accuracy, 
its abil ity to give immediate feedback of correctness, and its ability to 
keep a scor,e and to keep a running timer. 

^A model spell ing program using the six steps were developed with the 

participants. Objectives were selected (at this stage without considering 
whether the chosen objectives can be coded to plan) to use the ab il ity of 
the computer to flash words with flash-time based on word length- and on 
accuracy of student; to break a word into syllables on the second try and 
flash the syllables; to leave a word on the screen on the third try so 
that the student cannot fail to spell the word correctly before going ori; 
to repeat at* a later time words missed,* while not wasting student time 
repeating words successfully spelled; to keep a score based on time and 
accuracy; to report number of words correct as well as score; to display a 
1 ist of misspelled words at the end of the game for the. learner to write 
down, thus requiring the use of the additional tactile sense 6f writing to 



reinforce correct spellfng of words missed while, using the visual ^enses 
Additional object Ives _requ i jre_the_prbgraiTi_to_ al ]ow_ieacher select ion of * 
words for today's lesson and teacher -Selection of _norober of-«ords to be 
presented in a game, thus adjusting for a class of gifted or a class -of 
slow learners. ; * 

Emphasis in 'this presentation was on the ability of the computer to 
indiv idual ize, to maximize motivation and "tp maximize efficient use of 
each student's learning style. , 
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PILOT: PROGRAMMED' INQUIRY, LEARNING, OR TEACHING 



Dr. Janice M. Sshnorr : 
71 1 W. Whiting Road 
Flagstaff, Arizona 86001 



V 



PILOJ is the name for a special programming, 1 anguage that is easy for 
beginners to leirn. The name PILOT stands for programmed Inquiry, learn- 
ing, pr teaching. _ The language contains drily 22 different commands; this ' 
is substantial!^ fewer than most other languages. In addition, the dom- 
mand bodes feature comr^n vernacal ar that is readily identifiable and 

easi ly learned. \ 

, . . . 

PILOT is available for severaf brands of microcomputers including ' * 
Apple, Radio Shaak, arid Atari. This presentation focused on. the PILOT . 
program' produced by Apple. 

Apple PILOT rSgw^res at least 48K bytes of memory and two. disk drives. 
The author disk, containing all the special language control 'features, is 
inserted into drive 1 and thejesson d isk is placed into drive 2. Lessons 
that are created f'tyr student use are store* on the lesson disk. Lesson 
disks can be run on s ingle-drive systems, but two -drives are required for 
creating \ lesson disks. V 

The author disk contains four different editors: the lesson text 
ed itor, the character set editor, the graphics editor, and the sound 
effects editor. The lesson .text editor stores text including words, 
numbers, etc., and a|l the commands that control the lesson. The character 
set editor ^stores any set of characters that you design; this could include 
Japanese or\ Chinese character sets. The.. graph ics editor stores pictures, 
maps, diagrams, . etc., \ that can be used when the lesson js _run„_ The sound 
effects editor stores music and' other sound effects that can be used. This 
presentat ion\ focased ofi two of these editors: the text editor arid the 
graphics editior. \ 

For more information refer to ED#224905 or contact Janice M. Schnorr, 
711 W. WhitingV Road, Flagstaff, Arizona ^6001. 
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micr(£oHputors in vocational assessment 



Placido A. Hoernlcke and Andrew ffy Brul le 
Fort Hays State University 
Fort Hays, Kansas 67601 

The use of microcomputers^ education has Increased significantly 1n the 
Past few years. This Increase has been reflected In the. great diversity, 
of hardware and software available In the marketplace; This presentation 
demonstrated the util Ity of m Icrocomputers In teacher training programs. 
Th is presentat ion on a s imul at 1on % program was developed to enable students 
topractjce decision making skills related to vocational assessment of 
special e ducat ion J earners. 

The development of the simulation was based on the following assump- 
tions: (1) assessment simulation activities can .provide the student with 
practice in making diagnostic judgements and (2) microcomputers_lend 
themselves well to the development of assessment simulations. These 
assumpt jpris _ led the .authors to the devel opment of .the Vocat lonal . Assessment 
Microcomputer Simul at ion. The authors* after careful analysis of what can 
be done, rea 1 1 s t i c ai 1 y in t he p i ub 1 j c s c h o o 1 [ s e 1 1 i ri g A s fleeted s e ve r a 1 
' instruments that are commonly used In vocational assessment and developed 
a model of vocational assessment for train 1rig secondary level special 
education teachers^^ 

The Vocational Assessment Microcomputer Simulation is designed to take 
a_student_from an .intake _ interview. all the way .through. a .recommendation as 
to the type_ of vocational programming from which. the special edacation 
learner w>ill beTtmbst likely to profit. The , s imul at 1bri • ai Tows the student 
to pract ice mak ing decisions about diagnostic jrrf ormat Ion - 9 _ provides _ the 
student with practice in writing reports, and also provides the student 
with the opportun ity of explor i ng aA tern at 1 ve Instruments^ 1 n assess 1ng the 
secondary- level special education. learner . The simulation is designed so 
that the teacher trainer can monitor ►the progress of the student and. 
provide feedback on a frequent basis. 

The simulation is a v multitrack competency-based activity that allows a 
great deal of f jexobi 1 ity in terms . of how, when, and where. It is used, . It 
was developed for use with a microcomputer. having a 32 -K memory capabil ity. 
Because the simulation requires only a 32-K memory. It would appear to be 
9y ite affordable and _cost effective for teacher-training programs to become 
involved in these activities. 



7? 






SECTION 4 




PRODUCTION 



Instruct ibrial Appl ications with computers, Section 4, includes eight 
art icles and three input, and .output briefs, which focus bri the instruc- 
tional appl icat ion k for handicapped children. The topics include teaching 
computer literacy sk>Hs to exceptional children and methods of applying 
techniques of computer-ass isted instruction. 



In the first article Zatvinski provides an overv iew and description of 
a national computer camp to teach 1 iteracy skills to children, its 
objectives? the methods used, and special events and activities provided 
in the_camp_envi.ronment. . Neuman' ? art tele, discusses a highly structured 
instructional package that is des-igned to prov ide ind ivjdual jzed career 
exploration and career planning experiences for mildly handicapped students* 
at_the middle-school age. The paper gives an overv iew of the system, dis- 
cusses ways that the interest areas of children are ident if ied and sorted, 
describes the instructional mater ials, and prov'ides a method to develop 
plans for further examination of and preparation for occupations of 
interest. A management system that simplifies the teacher's task of 
monitoring and facil itating student progress through the career planning 
system is also presented. 

_ The third and fourth art ic;les are.directed primarily toward the gjfted 
population. Swartz suggests methods 'for using computers to solve learn ing * 
problems, and Edwards addresses the teaching of bigher-level thinking 
skills through computer courseware. Edwards includes discussjoris on 
computer literacy, a rationale for teaching students to program computers, 
a br*ief description of different types of courseware, and evaluation of 
their usefulness in instruct ing gifted students. ; 



The fifth paper in this sect ioti is directed toward using computer 
graphics for problem solving a*id creative thinking skills with deaf and 
language-disordered students. In this three-part paper Rose, Waldron, 
Kolomyjec, and Barber djscuss a method for developing arid initially testing 
problem-solving software for deaf and 'language-d isordered students. They 
highlight the advantages ,of the^Vaph ic.s software package fcjr the ir 
teachers and provide inforraat ion About the development of th is program, 
including descriptions of frequently used subroutines and hardware speci- 
f icat ions. Look ing at a different population of exceptional children, 
Wilson and Fox discuss the need to have talk ing ' programs for young, 
severely hand icapped, and nonreading hand icapped ^ i n d iv idual s , and are • 
proponents of the use of audible microcomputer software in, spec ial educa- 
tion. Three such programs are described, including the hardware requ ired 
for their operat ion. 

The seventh and eighth papers in this section relate to the more 
severely handicapped population. Bourland, JabWski, Aliens and White 
provide an overview of learning characteristics of severely arid profoundly 
.handicapped indiv iduals, a discussion of a systemat ic approach to us ing 
microcomputers to develop and maintain responses to st imul f' that are 
presented by the m icrocomputer , arid examples of indiv idual student 's reac- 
tions to the microcomputer intervention. Bl is symbol drill programs for 
use by severely physically handicapped, nonverbal individuals is the 
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subject of _tKe paper by Wertz. The .general concept and d^eloprhent of 
BHssymbols are discussed, and a_software program for teajell ing and drilling 
students bn *the use of Bl issynibbls , is presented. 

Section 4 concludes with three inptft>and output briefs; The first is 
a discussion of methods for enabling blind students to use the computers. 
The second is a. review of a research project that uses. the _computer_tb_ __ 
provide handwriting exercises with a digitizer pen to trackthe_sbaping of. 
litters. The final brief .is a d iscussion ,of the use of Apple LOGO as an 
instructional tool for teaching handicapped children. * 
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COMPUTER CAMPS--THE CURRENT CRAZE 



NATIONAL COMPUTER CAMP 



Michael P. Zabinski 

National Computer Camps, -Box 485 

Orange, Connecticut 06477 



INTRODUCTION 



One of the great American institutions, the su/nmer camp for children, has 
joined the computer age. With many schools, television 'sets, and the cover 
of lime adapting to the influence of the machines, what is believed to be > 
the country's first computer camp was held in July 1978 jn Orange, 
Connecticut. The camp was like trad it ional -summer camp for children* 
tiowever instead of primarily engaging in such activities as baseball, 
drama, dr music, the teenagers spent their time working with -computers . 

Computer Camp is the brain child of Michael Zabinski." In .the mid-1970s 
he was awarded several federal grants ; to -train teachers on how to integrate 
computers -into the classroom. Wishing to reach the youngsters personally 
Dr. Zabinski originated the National Computer Camps of Orange, Connecticut 
in 1977; , .. m r ■ " 

Why is there such a camp? That computers have affected the 1 jves of 
nearly all of us is indisputable. Their impact has been experienced In 
areas as widely separated as space research and primary instruction. 
Computers are an important educational consideration as students need to 
be prepared to live in a .computerized society. Both parents and students 
are aware of the computer revol ut iofK and are interested in 'computer 
literacy. The purpose of the camp W\to provide youngsters with ample 
opportunities to use the compute^ for* instruct ional as well as recreational 
appl icat ions. In the process they come to understand the potential as 
well as limitations in using computers. 



CAMP OBJECTIVES' v 

The impact of computers on our society. requ Ires that a computer camp 
provide generarl knowledge about computers, computing: social implications " 
of computers, and opportunities for careers. The goals of the National 
Computer Camps are tq offer a general -Introduction to computers and com- 
puter programming, while at the same time presenting youngsters with a 
proper balance of recreational time both on and off the computer. The 
following objectives served as guidelines in conducting the camp: 

*»< v V ; 

1. To introduce computer concepts and techniques and thus provide a 
general appreciation* of the power and limitations of computers, i.e., 
t0 remove the myst ique about computers. * 

2. To provide a technical social and moral perspective of present a*hd 
future roles of computers in our society. 
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3. To acquire competence in computer operations and programming in BASIC 
; and •machine i arigga^eir j> . ;' . . \ . . 

4. To use the computer as a motivational instrument to stimulate interest 
. in L.science and mathematics. Techniques gained through the use of the 
computer may be'appl ied to life sjtaat'ions dulf to step-by-step ■ 
approach. * ; 

5- To . discover that working with a computer can be recreational and 
entertaining: ' 

ORGANIZATION * ; 

Enrol 1 merit ' *• ■ - 
— - k • * 

Coed campers aged 9 to 18 enjoy a continuous program in successive weekj 
without repetition. Campers may attend 1 2- , 3-, 4-, or 5-week. programs. 
Small group instruction is provided, with campers grouped by background ' . 
and age; no computer experience is necessary. 

" - 

Computer Staff : 



National Computer Camp is well knownf or _ its skilled staff. The instruc- 
tors are trained teachers in the field of education who love to work with 
kids. „ They specialise in teach ing. computers year-round in elementary and 
secondary schools and have been with NCC for several summers. The philos- 
ophy of ^the staff is to motivate campers by present ing material in exciting 
ways with examples they can relate td and identify with. 

Computer Instruction 

Each group of 12 campers is instructed by one teacher and one ass istant. 
Up to 5 hours per day of computer instruction is available. /Cffipers may 
learn beg inner, - intermed iate, and advanced TRS-80 and Apple Bas ic; also 
disk-operating systems, files, and machin^ languagetfor both the TRS-80 
and Apple. Pascal for beginners is also available. 

Recreation 



Swimming, volleyball, tennis, soccer, kickball, basketb'al 1 , arid Softball 
are superv ised by_exper ienced recreat ion _ instructors . All recreational / 
activities are optional. The computer room is open during recreation- 
per iods. 

Computer Hardware \ 



Radio Shack TRS-80, Apple, Pet, ancP-Wang computers with screens, cassettes, 
disk drives, and printers are available. Every two to three campers have 
their "own" computer. 

Locations 



The camps are condacted jn private schools with all facilities available 
to the camp. The three locations are Simsbury, "Connecticut; Atlanta* 
Georgia; ai^ St. touis, Missouri. 

Special Even irig -Ev erits £ 

Every evening is -fil led with excitement and sarpMses . - Campers select 
from a variety of activities and can even win the popular " i WON IT" 
T-shirts. The following are examples of such events. 
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StJi d _y 9 r 0"Ps- How to sol ve adventures; computer ' languages — Fortran, APL , 
CoboT; hardware and software topics; ordinary computer maintenance, 
advanced appl icat ions ; socJal imp! icat ions -of computers; open ; forum and 
discussion. 

Open computer room . With lab sessions, organized games, tournaments, and 
Olymp ies . : : ' : 

Adventure challejige . Crack a new adventure especially written for the 
National CompuTer C^amps. 

Recreat ional t ime . Enjoy an even ing sw im, a popular mov ie, a talent show, 
or dorm itory 'intramural s .. t + 

&a-My Act iv it ies 

Da ijy activities include computer instruct iojr,^comput*r workshops , computer 
game tournaments, movies, guest speakers, artfc recreat ionat\act iv ities. 
Campers may^ enjoy up to 10 hours of computed time per day. _^ Camp_has a 
sufficient number of computers to make recreational act iv fries optional. 

' . - j 

National Computer Camps 7 provide an opportunity for_campeVs from all 
P arts of tne United States and abroad to .interact creatively with each 
other % This harmonious integration of young minds is the /oremo^t quality 
of the National Computer. Camps ;. -The primary in'gred iepf~f or making a suc- 
cess is the enthusiasm of the staff and their camped. The next most 
important .component for such a camp is organization and adequate * 
f ac 11 it ies. 



CAREER PLANNING MEETS THE MICROCOMPUTER: 
A DEMONSTRATION 



Del i_a Neuman 

The Nat ional Center ft or Research 
in Voc at ional Education, 
The Ohio State University 
1960 Kenny Road ; 
Columbus, Ohio 43? 10 



THE CAREER PLANNING SYSTEM 

The Career Planning System (CPS) , Microcomputer Version, is a comprehen- 
sive, highly structured instructional package designed to provide individ- 
ualized career-exploration 'and career-planning experiences for mildly 
hand Icapped students of approximately m iddle-schtfol age. Developed 
specif ically to take advantage of the motivational, managerial*, and inter- 
active capabilities of the Atari 800 microcomputer, system (console, 
monitor, and two disk drives) with 48K of memory, the CPS is intended to 
serve students with mild mental retardation* learning disabilities, and 
severe behavior handicaps who are capable of reading at the 3.5 grade 
level . F ield-tested with such students at.f ive school districts within or 
adjacent to major population centers in Colorado, Missouri^ Newark, Ohio, 
and Texas, the CPS has been found to engender a significant increase (at 
the .05 level) in the students 1 overall knowledge about careers, about 
themselves with respect to careers and careeV planning, arid about career 
planning "in general. 

\ 

A combined staff of instructional designers and computer programmers 
at the National Center for Research in Vocational Education, Ohio State 
University, worked under an eighteen-month grant from the U.S. Department 
of Education to develop, test, and revise the CPS materials and to initiate 
a' plan for their d iseemination. The final instructional package prepared 
through -tftis effort consists of three components: 

o thirty f loppy ^d isks - -the core of the CPS--that provide ( 1 ) an iiiterad- 

tive instructional component that is the main veh icle for student 
i progress through the forty occupations represented in the CPS and (2) 
a comprehensive managment system with a variety of instructor opt ions - 
for monitoring student progress throughout the instructional materials; 

o a student' gu ide for each student that provides reinforcement for 

student learning,, a permanent record of the student !s experiences with 
the CPS, and a means for expans ion and discuis ion. of those experiences; 
and / 

o an instructor^ |u ide that provides the theoretical, technical, and 
instruct ional information a teacher or counselor needs to implement 
the CPS. ' - 

. ^ ' . " ' 

Each of the components of the CPS was developed in accordance with a 
set of detailed ^pec if icatrions compiled by project staff early in the 
conduct of the- work effort. These spec if icfct ions--wh tch cover "both the " • 
computerized andthe printed CPS materials as well as their iriterrel at idn- 
ships--were developed to ensure that the final mater fals trufly meet the> 
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heeds tif the target popii I at fori arid their teacher s , Ihus the spt»c if irat.iohs 
<je t ai i . not on j y . t he. ( out I'M t of a i I tjn». p ieces but _ t hi » particular format, of 
each, tor example, the layout of tsu M typo of Computer 1 :ed ili spltfy to 
in in r t li.it it pt ( ! i nt. , nit or in a t ion in i d i*ei t , con- i lent. and vi u \\ )y ■ 
appeaj 1 n i) .manner that, .will enhance the. po i .s ib i i ities;for student learning; 
A part iciilarly s ign iT i t. sogiiieht of the spot: i f iciit ioris deals w i th 
it) Ai ui Nona 1 ind technical con is idor at ions related to the needs of mildly 
handicapped i earners; This segment.^ addresses sacb issues a s the .presenta- 
tion of objectives, the impropriate development of concepts, various 
•ispert.s of read ing _ 1 eve t arid j ang.i^age s ty I o, the use of sensitive and. 
effectively presented feedback; the . pr.ov i s ion of aids to the transfer ot 
learning and generalization of knowledge, -appropriate s tiident-computer 
inter art ion; se.j ec ted types of ind iv idij 1 1 i z at ion, the use of sound and 
graphics, and the encouragement of learner iTidepohdeiice; 



i THE INSTRUCTIONAL MATERIALS 

. Through the CPS, s tudents ^become acquainted with a variety of occupations 
that art 1 r epresent at ive of basic worker functions. The key to the system 
is the student.' owti intorosts--not iji_ occupat ions themselves but in 
activities that the students enjoy either in school or during leisure. The 
final intended outcome i :> the students' insightful participation in plan- 
ning their studies and. :act iv i ties for. the future. Th is goal must, of 
course, be an ou t growth of deve 1 opment in other areas-- in se 1 f -understand- 
ing . in problem- sol v ing, decj s ion-mak ing, and _pl ann i ng sk i 11 s ; and jn 
increas ing k howl edge of occupations, their interrelationships, and their 
r el ait ionsh idn to the individual:, Therefore, the CPS materials are designed 
to help s tudents; acfi ieve four major career-development outcomes: 

o to learn about personal interests, 

o to. examine occupations to learn how they may relate to personal 
interests"; 

o to identify activities and areas of study in which personal interests 

may be nurtured and in wh ich related sk.il Vs. may be developed; . and 
o to re 1 ate e ducat ion a 1 preparation to potential occupat ional choices. 

The organization of the CPS ref 1 ects 1 " the system's emphasis on these 
goals As noted in Figure 1-, the student begins to proceed through the 
instructional materials at the lewel of personal interests and progresses 
through a Wide variety of experiences before being asked to: consider 
various factors in relation to educational and career planning, 

* 

After reading in the student guide, a brief welcome, and an illustrated 
list of the s ix steps involved in loading a disk into a disk drive, the 
student «s igns on to the computer^by typing the first-name and personal CPS 
code number. The student is then routed automat ical ly through each of the 
system's fourmajor components, in. turn-r 1n trgduc tjon^ interest, _sgrt , 
interest areas., and educ at ion, pi an . The, Instructor gu jde prov ides a 
detailed description of each of these components and of the procedures 
that the teacher and students should follow ip relation to them. ; 

Introduct ion 

The introduction includes an explanation of the general content and 
structure of the CPS and of the objectives that students should achieve 
through.us ing it; a. variety of vocabul ary-bu ild ing £c t iyi t ies-rfor . 
example, work-search and crossword puzzles--rel ated to terms essential to 
the _QP$l_and genera 1 instruc - _ t ipns on how to .use the- CPS* Student 
understanding of this information is reinforced. through a series of 
exercises in the student guide designed to complement the computer-based 
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FIGURE 1 

CAREER PLANNING SYSTEM OVERVIEW 



■x 



INTRODUCTION 



Interest 
sort 



interest areas 



* ADVISING 



ARRANGING 



BUILDING 

AND 
MAKING 



_Ob!Nd 
CLERICAL 
WORK 



HELPING 



MAINTAINING 

AND... _ 

REPAIRING 



THINKING 

_JN _ 
PICTURES 



* jjSlNQ 

ENVIRONMENTAL 
INFORMATION 



WORKING WITH 
EQUIPMENT 



pRKINQ WITH 
5 NUMBERS _ 
AND SYMBOLS 



EDUCATION 
• PLAN 



108 



CPS INTEREST AREAS AND OCCUPATIONS 



1. Advising 

Child care attendant 
Employment .counselor * 
Lawyer 

Travel agent 



6. Maintaining and Repairing 

Appliance repairer 

Mechanic 

Plumber 

Sanitation worker 



2. Arranging 



Architect 
Florist . . 

Hair stylist 

Interior designer 



7. Thinking In Picture* 

^ Caxtbcjiiiat 

Commercial artist 
Display artist 
Photographer 



X Building and Making 



8. Using Environmental information 



Carpenter 
Drafter 
Painter 
Roofer 



Farmer 

Fish and game warden 
Landscape gardener 
Meteorologist 



4. Doing CJarical Work 

Cashier 
File clerk 
Secretary 
Stock clerk 



9. Working with Equipment 

m 

Computer service technician 

.Cook 

Machinist 

Telephone operator 



5. Haiping 

licensed practical nurse 
Police officer 
Properties manager* 
Waiter . ./ 



10. Working with Numbers and Symbol* 

Library assistant 

Market. research coder 
Medical laboratory assistant 
Teller 
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FIGURE 3 
INTEREST ARE^tOWCHART 
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access tp_ important terms that- they, may not. know without over loading the 
computer ized, introduct ion with vocabulary that will not be -Used for a long 
time.- t 

Interest sort 

this. key component _of the system is comprised of 50, general questions 
related to the 10 CPS interest areas. Designed to help students identify - 

interests in a variety of wprk r related_en v ironments and activities--for 
example, work tng outdoors , helping people with their problems, etc;--the 

interest sort provides the basis for each student's individualized movement- 
through therest of the CPS package. After the student responds A, B, or 
C,_to each statement according to the degree of interest jn it (A a lot, B 
a little, or C none at all) the CPS's computerized management system auto- 
matically sorts and compiles the answers into an ordered listing of the 
student's interest areas. When the student's list appears on the display, 
thestudent is instructed to copy the. list into the student guide for 
reference; From this point on, each time the student signs on *td the 
computer to use the CPS, the student will be taken through the system 
automatically on the basis of this list. 

Interest Areas 

The 10 CPS interest areas are the heart of the Career Planning System. 
Developed around general areas that middle-school students might have or 
wish to explore rather than selected from traditional occupations cluster- 
ing systems, the interest areas are designed to help students deal with 
immediate self-knowledge rather than with abstract speculation about the 
future. Each interest area is built around four occupat ions chosen to 
cover an educat ional _continuum _from_h igh _schpol diploma to graduate degree, 
a range of skills from entry. level to profess iona 1 and an array of visual, 
verbal, and computational abilities. Figure 2 displays the titles of the 
10 interest areas and the names of the four occupations covered in each. 

Figure 3 indicates the way in which a student moves through each 
interest area that is explored, First, the student reads a probe, which' 
provides a brief description of the interest area and presents 10 state- 
ments related to the area's act iv ities. the student responds yes or no to 
these statements, which are designed to help consider whether. personal 
interests, abilities, and skills match those- that are typically found 
among workers in the interest area. v -r 

Next the student meets four imaginary workers representative of the 
occupations included in 'the interest area, these workers--for example , . 
Jimmy. Wo.l inski (painter)^ Cynthia Sakuma (architect) i, .dark Hampson (file* 
clerk), Barbara Macintosh (auto mechan ic)--explain a little about their 
job tasks as simulated in the CPS activities in order to enable the student 
to choose one or more of these activities to explore. 

The.student next dec ides which of four act jv it ies. to complete as. the 

first step in exploring a particular career; Across the CPS, the activ- 
ities cover a wide range of tasks? the v isual problem ident if Jcatjon _of __ 
the 1 andscape gardener, the computation of the waiter, the form completion 
of the employment counselor, and so on. Designed to give students a "feel" 
for the occupations that they represent, the act iv it fes_ are highly inter- 
active and make sustained and persistent use of a variety of strategies 
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. . .^'-'j- 0 ^ ti* J . *r<?^ci . ajjjji. ua imqueiy ^u.lu -?u. m i DULCb to complete, orrers 
a list of additional activities (external to the CPS) o that a student might 
• try in order to expand exploration of, the occupation ,°_and .concludes "with a 
react ion form des igned. to. provide an oppo?tun i ty. f or the student to record 
personal perceptions oTthe activity. The computer IX ores the student's 
responses to the two questions on this_form--"How much did you like this 
^ act iy ity?"--and later uses. these, as well_as other student responses,' to 
compile an indj v idua] lzed -list of up to 10 CPS jobs that are of greatest 
ihterest. to the student. The student is also instructed to fill out a 
complementary reaction form in the. student guide that encourages expansion, 
on the computerized responses and the reasons for them. 

At this point the. student encounters another decision: whether to 

read an occupational bne,f about the job just explored In the activity, to 
ex P lore another activity in the interest area; or to leave the interest 
area to go to another one or, if appropriate, to proceed to the education 
plan component Of the CPS. 

The CPS_ includes 40 menu-driven occupational brief's, one for each 
activity. The br lef s f ol low a cons istent format to provide sketches of 
the kinds of information that the student should consider when making 
career cho ices--add it lonal job tasks, the work environment, educational 
preparation, salary range, and so on. J* 

To complete a brief, the student; 11 interv iews M _the_worker _whose_comments 
^ earjier in the interest area first sent that student to _the occupat ional 
activity The student meets the worker again, reads a few displays in 
which the worker gives some basic information about the occupation, and_ 
then selects any. four (or more) of six questions to "ask" the worker. The 
student may ask those questions in any order and is returned to the menu 
of questions after each answer for this next selection, A computerized 
counting routine keeps track of the questions that the student asks in 
order to ensure that, quest ions *are not repeated_and_ to ajjpw the student 
the option of skipping either one or two questions and continuing with the 
next section of the brief. 

_ _Ihe answers to five of the s ix. quest ions, are g i ven in conversational, * 
first-person narratives by the worker whom the student is interviewing. 
The answer to the sixth questjon-- l, How can_i become a (occupational 
t it1e)V — is. a list of high-school coarses to take, in- and out-of -school 
activities to pursue now, and things to do after high. school to enter the 
occupat ion. The student is instructed to copy this in format ion*, into the 
career p 1 an _sec t ion_ of the student guide for use in the culminating 
component of the CPS, the development of the education plan. Finally the 
student completes a two-part reaction form: (.1) a computerized part that 
stores answers to two ques t ions-- "Wbu Id you like to cjg the kind br work 
you learned about in _the_br lef ?N _and "Could you learn to do good work in 
this job?"--to use in compiling the list of student-preferred jobs 
described earlier and (2) a complementary student guide part designed to 
help the student expand on the reasons for the computerized responses. 

A student can explore as much or as 1 lttle of each interest _area as__ 
des ired. As F igure '3 shows, a student can. .leave an area after reading the 
probe and meeting. the workers, after completing any activity, or af^ter 
Completing any brief, Thus, a student can leave an interest area if none 
Pf . the _ jobs seems. appeal ing or can remain in it to complete one or more 
activities and, if desired, thejr accompanying briefs. Each time a student 
decides to leave an interest area, that person is directed to participate 
in an exit interview designed to assist. the teacher in facilitating the 
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uvcr uie eAper: i e nue , tne . mterv lew snou ia De supportive racner tnan 

d i^g£t lVe. If appropriate, the discussion might be based on the reaction 

forms completed by the student during work in the interest area. 

^ AHhdugh the CPS is essentia] ly an ind ividual ized a jsi If r pa£ed instruc- 
tional package .that focuses on growth-. in 5 self-awareness rather than on 
interpersonal concerns, students should come to recognize that growth 
> comes through interaction with others as well as through solitary reflec- 
tion. To encourage this recognition, the instructor guide includes a 
number of suggestions for discussions, games, and other activities that 
the teacher and pairs a or other small groups of students, can use to 
enhance personal growth. These, supplementary- act iv it ies are related to 
career planning and decision-making in general and to topics related 
specifically to particular CPS interest areas. They are not mandatory, 
but are to be used.at the discretion of the teacher--for example, with 
students who have finished several interest_areas_and mightprofit from 
discussing their experiences with one another. The instructor gaide also 
lists sources and references that teachers and counselors can use to 
provide additional occupational information to students who request- it. 

Educ at ion Plan . • 

Developing plans for ^further examination of and preparation for occupations 
of interest is the culmination of the student's work with the Career Plan- 
ning System. Once the student has completed all the CPS activities and 
briefs of interest, the student, in conference w^ith the teacher or^ 
counselor, designs a plan for further exploration that incorporates th,e 
self-knowledge gained from the CPS experience. The student begins this 
effort with a computerized component that presents spme_brief introductory 
information and then compiles the student's responseslon all computer ized 
reaction forms ^into a ranked 1 istvof as many as 10 CPS jobs in which the 
student indicated the greatest amount of interest. The student copies 
this list -into the student, go ide; then takes the guide to the teacher or 
counselor to serve as the basis for a joint planning session in which the 
student and the adult together develop a plan for the student to fol low to 
learn more about each occupation of interest. 

The two-person planning team follows a standard procedure to develop 
plans related to as many of the student's preferred occupations as seems 
appropriate. Starting with the job at the top of the 1 ist, the team 
reviews the relevant reaction formsand career plan pages contained inthe 
student gu ide. Th is material , supplemented by the teacher ' s or counselor ' s 
knowledge, enables the team to answer the eight questions on the educat ion 
pjanpages in the guide. These quest ions, which address sach issues as. 
the skills and training required for the occupation, and the traditional 
and nontrad it ional ways 4 for acquiring these, are designed to focus the 
Sjfcudent's planning efforts and to provide initial suggestions for imple- 
menting ea£ly career-pl ann ing dec is ions . 

Although the completion of the education pi ah component of the Career 
Planning System constitutes the completion of the CPS itself, the student's 
career exploration and planning efforts should obviously not terminate at 
this point. Once a student has completed one or more plans, the student 
should seJect one (if necessary) and--with the teacher's or counselor's 
assistance as necessary and practical--begjn to implement it. In addition, 
the student can repeat the work with the CPS one or more times, gaining 
^something more from each experience as self- and career-knowledge and 
"sophistication in career-planning increase. 
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agement component is a thorough and soph ist icatecf mecKaTi isrrcthat does, all 
the student recall keeping required by the CPS instructional cbmporfent and 
offers a number of _addjtjona1_optjons as_wetl. _ As_djspj ayed\ jp Figure 4, 
the management system offers two menas of fanctions to be used in cofc^rt 
with- the CPS. ' - " 

Jo begin working with the sysfSnr^heHeacher chooses function Ht in 
the main menu to get to the extended instructor* ^.options jnenu^ a 1 ist of 
functions that the teacher uses*only once to initiate work, on the CPS and 
can then ignore fori the remainder of the experience. Essentially, these 
functions enable the teacher to prepare djsksto accept and store the data 
that both determine each student's progress through the CPS arid allow the 
teacher to track that progress. By following carefully deta 1 le<l instruc- 
tions that appear in the instructor guide and on jndjvidual compbter d is- 
plays, the teacher uses these options (1) to create the computer_r iles 
that will store the student's individualized records and (2) to format and 
copy backup disk as. insurance in case the original record disks are lost 
or destroyed. 



Each record disk can hold complete files for up to 12 students, and 
the teacher established these files simply by typing each student's first 
and last names and a three digit number between number 
becomes' the" students CPS code number — the number that the computer uses to 
.st are... the. student 's records and route the student automatically through 

the CPS, and that the t e a c h er use s to gain access to- the- si udent.'s. stored 

records, t . 

The seven instructor options on the main menu (i.e., all but the two 
incladedto provide access to the extended options menu and to the 
instruct lonal . component itself] comprise the set of functions that the 
teacher will use throughout the students' CPS experience. The first' of 
these-- i.e., the class roster, results from the creation of the class 
records and_prov ides_a_ 1 ist of the f irst and_last n«ries_and (as a reference 
for- the teacher) of the CPS code numbers of all the students working on 
the CPS. The second option, student interest sort results, enables the 
teacher to see, on a _student-by-student basis , the student ' s name, _ the. _ 
interest area in which the student is currently working, and the list of 
a-1 1 identified interest areas in order of preference as computed during 
the interest sort. The third option, student progress informat ion^ shows, 
the linear progress of any student through the CPS by listing, in order as 
completed , all the probes , act iy it ies^ and briefs that the student has ' 
f inished. The fourth opt ion," react ion form data, prov ides a summary of 
any student's answers to the questions on the computer izejd reaction forms 
for all 'the Activities arid briefs explored. , 

The final three options on this menu are concerned more with ins true- * 
t ion a 1 management than with tracking student progress. Backup student 
dataj^ f or example, should be used _at the end of each day's-^rk inyorder _ 
to ke£p a current backup record of students' progress in case the or ig irial 
record becomes unavailable. Interest area change--a function that allows 
the teacher to Interrupt the normal flow of the CPS when it is determined 
that such an interrupt ion is in the best interests Of a student--enables 
the student either to explore an interest area that' was not indicated by 
the original interest sort or to return to an interest area previously 
completed. Add student to, roster allows the teacher to create computer 
files.on an existing record^ disk for any students who begin their work on 
the CPS after the roster for the rest of the cl ass 1 has been created. 
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Manning System, Microcomputer Version, provide a comprehensive, well- 
integrated, thoroughly documented, _and_thgroughlyjtested instruct jonab 
package for learning disabled, mi Id V mental ly regarded ijpod severely . J[ 
behav f oral ly _h and i capped m Idd^e-schdol stutlents . * Designed to capitalize 
on trte mot iv at jonal and manager lal _capab 1 1 it jes _of one of the most^exc it 1 n § 
and powerful innovations in the . h istory of ^instruct ional technology, this, 
courseware package holds special potential for helping exceptional student 
make sound, well-informed career decis_ions_that_wll 1 ease their transition 
•from school to jobs and ultimately enable them to achieve their right tg 
full participation in the American workforce. j 

For. farther information, please contact Program Inf ormat ion^Jf f ice, 

The National Center for Research in Vocational Education, 1960 Kenny Road, 
Columbus, Ohio 43210. 

ED?2?9906 a 
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USING COMPUTERS TO SOLVE LEARNING V^OBLEMS :' 

Theodore F. Swartz _ 6 is ) , 

Special Services School -District of Bergen Co.' 1 ife 
327 East R idgewood Avenae • - ! . 
Paramus, 'New Jersey :07fc52- * : ■ ' 

- ; r / ;- ' 

Me find ourselves at an extraordinary point in the history bf education, 
enerav ?L? l Jci*i, W 5 er ? two movements are merging to produce a surge of 
?V , , ' ke,J t0 s, 9 nifi «ntly enhance the quality of education 
.. that we can -del iver now and, increasingly, in the future. The current 
evpr^!hL' S TK n9 >2- adsartced computer technology into homes and schools 

^* er ^ Jh^ other movement, whose origin can be traced to the master 
teachers of antiquity, Ts bringing into the awareness of more and more . 
teachers the progressive insight that persons, handicapped or not, are 
remarkable learning" systems with mental resources that generally have gone 
untapped in formalized educational settings. Thus,- ^increasing numbers of 
• educators are f ind ing 'themselves at a crossroad where the presence of both 
an advanced technology of learning and an advanced technology of machines 
greatly increases their capacities to involve their students in learning 
activities that tap powerful mental resources. 

Many workers are already devoting themselves to the exploration and 
discovery of haw the day-to-day implementation of the merged technologies 
can^best meet the; needs of many different students. Their efforts have 
produced some softwjpe products that draw learners into spontaneous uses 
of their mental powers to produce learnings that approach, in .profundity 
and apparent effortlessness, such accomplishments as mastery df one's 
mother tongue or complex motor skills. Most noteworthy of s</ch products 
are the results of projects led by pioneers like Gattegno or Papert, which 
hav£ pcodaced "microworlds. " 

^»i C u 1e u Ga " e 9"° has written extensively of an approach to education 
that he has labeled the subordination, of teaching to learning. A detailed 
™H» ? V„ • !^ P ubl ! cat ions and information about his software project, 
entitled Visible and Tangible Mathematics" (funded in part by the National 

lb u?inns° U in> at10 ^ V bta lned by wr H inq to at Educational 

Solutions Inc., 80 Fifth Avenue,. Wew York, New York 10011. Seymour 

N^ln^i I** 9 r c 0]e Jl tUe s development of LOGO (also supported by the 
National Science Foundation) is, well known: In addition to Papert 's own 

^^c 1 ; 9 -- 9 ",^ 6 ? and ° n hiS overa11 P h ''losophy of education (see especially 
Mindstorms 1 98 ) , many articles and some books on the uses of LOGO have 
been authored by a variety of educators at all levels. 

ovm^ ese wor u ds - incr ease the' possibilities for students everywhere to 
explore how their intel 1 lgence. opens one door after another in their quest 
li^flfr ,ncreasin 9ly complex challenges. In a true mi c r 0 world, memoriz- 
ingtakes a back seat to the more exhilarating and reliable 'mental powers 
of imagery, stressing and ignoring, perception, analysis, synthesis; 

rn rfSnT r n '^' recognition, and so on. There is an engagement of 
learners in activities that lead them to produce' the ir own knowledge by 
perceiving and acting on material on the computer screen. 
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_and channel them so that they solve their learning problems. Two Cpndi- 
•'tidn's would have to be met^thole wgrk jng % with the students need to 

recognize that behind the observed accomplishments tnere are. mechan isms . 

( i.e f , mental powers) at work that make the behaviors possible; and 

specific exercises need_to_be_ implemented_to_i§ad_them to tap the same 
, mental powers within a context that will protlace the learnings which have 

proven problematic. 

•It is hoped that Exhibit 1 can provide some help to educators in the 
field who wish to pursue this _ way of work ing. "They are the ones who will ' 
lead_us_from_ bur present crossroad to the place where all learner^ are 
recognized s as exceptionally capable of learning systems, who can tackle in 
stride one challenge after another, so long as" they know that it is their 
mental strengths they need to apply: 



* EXHIBIT 1 * 

SAMPLE WORK SHEET FOR USING COMPUTERS 

TO SOLVE LEARNING PROBLEMS ' • . 

1. Select a computer program that involves the learners in actively 
exploring possibil lties in a restricted "world 11 (often referred to as 
a m icrowor Id ) : 

2. Scrutinize the selected program to determine which specific mental 
powers are eHcited in a learner who explores possibilities in the 
micrdworld (e.g., generat ing imagery, Suspend ing judgement, analyzing , 
synthesizing, focusing, ignoring, retaining, etc.). tist those mental 
powers. ^. 

3. Match the specified mental powers that.are tapped with areas of learn- 
ing that have proven to pose problems for any particular student. For 

■ example: 

Mental P/ffwers, El icited Problem Areas 

.Generated /magery, - Letter formation, spefl ing 

ling; &e\ 



focus ing , ^reta in ing 

Havethe learners engage in the activities on the computer; freely 
exploring the possibilities offered. Give suggest ions, provide 
guidance, but act more as a f ac i 1 itator than a tra iner . ( Wei 1 -des igned 
micfcoworlds will allow, even encourage that role:) 



5 . Des ign %)r idges" to take the learners from the computer activities to 
actual performance. in a targeted sk il 1 area- that has been a problem. 
For example, if LOGO is the selected micrdworld and letter formation 
is the problem area , a learner could be "asked: 

a. to make the turt le draw any or al 1 erf the letters , upper or lower 
case, ^ 

b. to decide who cn movements of the tuft le are common' to the draw ing* 
N of the various letters, " ' j 

c. to develop procedures that will produce those movements shared by 
' the drawing of two or -more letters, 4 

d . to draw the letters using only the procedures develpped, and 

e: to use a pencil point on a piece of paper in place of the turtle 
on the screen and to Reproduce the drawings achieved in LOGO, 
us ingref erence to learner-defined procedures when and if 
necessary. 
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'TEACHING HIGHER-LEVEL THINKING sJKILLS 
THROUGH COMPUTER COURSEWARE - 



Lois Edwards 
Courseware Designer 
-Minnesota Educational Computing Consortium 
2520 Bro-adway Drive 
St. Paul, ; Minnesota 55113 * - 



While this presentation fo&jses on using computer courseware in gifted/ 
programs, a brief overview of the many possibilities for using computers 
with gifted students will serve as a framework for the examination of 
courseware for teaching h igher- level . th ink ing skills. 

COMPUTERS IN GIFTED EDUCATION 
Compqter literacy J jjj^ 

Vital for all students in preparing for tomorrow's technological society, 

computer 1 iteracy is espec ial ly important for gifted students, many of 

whom will be involued in making far-reach jng decisions regarding technology 
and society:. Gifted students need to explore what computers can and cannot 
do, how^widely and deeply they affect. our society, and what eth ical ques/ 
tions surround their use. 

"Programm ing 

Programming is an excel lent activity for increasing cognitive and creative 
skills and, as such, is_ an appropriate component of many gifted programs. 
It is widely recogoized thatprogramm ing can promote logical , deductive 
thinking. It is, however, less commonly understood that programming also 
strengthens creative th ink Ing sk il Is and problem-solving abilities. Pro- 
gramming can in fact enable students %q thirik'about thinking. In brtfpr to 
design and code a program to perform a specific task, students must 
thoroughly understand the thought processes required", to "solve the problem. * 

There are a number of reasons for teachjjig programming, and these 
objectives influence the, part icul ar progKamm 1ng_ 1 anguage taught . _ Program- 
ming as career preparation might focus on' Pascal, which is prevalent fn 
computer science departments. Programming as a problem-solving tool for 
use in scientific. courses should involve the widely avaUable BASIC and 
Pascal . Programming as tuning and experience in loglAl, analytical 
processes might feature LOGO and Pascal but could also ifse BASIC. Finally 
programming as an_outlet for creativity could begin with LOG0, L theri use v , 
either Pascal or BASIC. ' 

• ' However, requiring all gifted students to Team to program computers 
makes less sense than making them all. learn to play the piano. Program- 
ming is a specialized activ ity that may not be appropriate for all students 
or even all gifted students. ' The need to program computers in order* to 
use them fs quickly diminishing as computers are increasingly des igned to- 
be more, user-friendly. This is.not to downplay the value of teaching 1 
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"9 i * ted program" with a class irj computer programming; - 

^Uti) i ty Software' ' . 

The effective use of utility software packages goes beyond the_reaim of 
c dm puter literacy. Such _ "software is begriming .to have a significant impact 
op curricula in our schools. For example ,N^orct-prdcess ing packages are 
changing the way writing as? JL aught , Word_prbce ssors al low students to 
achieve success in the area of compos it ion, where they: prev iously had "'• 
difficulty because of slow or poor haadwr rtir^g ability or their own demand 
for perfect ion in their work Gifted students should be encouraged t'o use 
word-process ing_sys terns'. to record the ir ' creat ive ideas, evaluations, and 
conclusions. Other utility programs include graphics routines to draw and 
color on the screen, ^and music generation packages for composing and 
recording original music. Both provide vehicles for the creative taleots 
of gifted students. Also valuable are the electron ic spreadsheets, which 
^courage students to explore "what if .' . . in' a var iety of realistic, 
economics fend business situations; and to see immediately the results of 
their experiments. : 



Coor seware 



i Courseware or educational software involves students in an interactive 

learri irig env irbhmeht . Courseware exists in a var iety of forms and levels 

°f .quality.' Obv ious ly not all courseware is appropr iate . for gifted 

students any more than ill printed 1 " text material is suitable for the 

gifted. We here explore courseware that contributes to the strengthen ing / 

of higher, level thinking skills, such as analysis, synthesis, evaluation, 

.creat ive tn ink in^, critical thi/iking, arid problem solving. 

Genera 1 ly>speak ing, coursjware can be divided into categories, although 
ovo: 1 apV) *q among categories is inev i tab I e , and the distinctions seem to 
he fading ajr courseware becomes more sophisticated. Nevertheless cate-, 
gories can be aseful in illustrating the variety of courseware activities: 

Drill and practice' , prov ides 'practice ; usaally with feedback, on skills or 
informat Ton that the student has previously encountered . 

; Tutor iaJ provides instruction in new concepts or skills; includes examples 
and off^n involves practice; best when highly interactive. J 

Si mglat ion models a real -life situation (or an imaginary one) , allowing 
stucTents to make dec* ions arid observe the resul ts; may have game features. 

Problem .solv ing tool facilitates the solving of a student-defined problem 
ky r ^tr iev ing, analyzing, or calculating with data appropriate to the 
problem. . 

€ fee at ionaXgame requires : the _creat jon_of _ strateq ies to ctfoose moves that 
w -1 1 1 lead toTa successf ul compl et ion of the game; may invol ve memory, 
analysis, evaluation, --logical thinking, and flexible thinking. 



Each of these categories of courseware can be used; in several modes, that 
is tiy individual students or large or small groups Simulations,, prob.lem- 
solyfrig tooT§ 0 _and games in particular are most valuable m a group 
setting:.. The myth that computers in instruction require that students ' ' ^ 
work independent 1 y, concentrating on their own monitor screens^ denies the 
powerful effect of computer courseware in encouraging group interact ion . 
Gifted students who are given opportunities to work together on 'projects 
- involving computers can improve their interaction skills and strengthen 
vital peer relationships. 
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Lower Level Tiiink ing Sk i 1 jj- 

Dr i 1 l-and-practice programs emphas ize. recal 1 and comprehension, which 

are considered lower-leve^ th ink ing sfcilTs. Although most gifted students 

do npt_ requ i re extens i ve practice to learn concepts, computer drills can 

be useful in allowing a gifted student to master the material at ah 

apprqpr iately fast pace because thedrjl Is _can_be individualized. They 

might also be used in a content. area in which a gifted student does not 

excell by providing unemotional; objective feedback for incorrect answers. 

The computer does not expect_a gifted student to be gifted in all areas 

and will patiently correct stadent errors; , . 
„ i , - -i ■ 

Tutor ials are cje signed to teach comprehension but can include analysis 
and evaluation as well: Some tutorials can be appropr iate for gifted 
students because they adapt to individual students ; abilities These are 
highly interactive programs in which students control the pace of the 
instruction and wh +ch include extensive branching based on student 
responses to numerous questions However, many tutorials are dfcill of the 
page-turner variety, simply a textbook, on a screen: These should be 
avoided. 

Higher-Level Thinking Skills " 

It. is in the other three courseware categor ies--s imalat ions, problem-. / 
solving tools, and educational games-- that higher-level thinking skills 
are emphasized. 

$ imul at ions are probably the most exciting form of instructional 
computer programs available and may become the dom inant "f orm of course- 
ware: Simulating or modeling real-world events is a process, that computers 
perform expertly and that no _ other media can accomplish. By simplifying 
complex s i tuat ions and permitting specified parameters to be altered, 
simulations enable students to experience processes and events \ Students 
analyze data, evaluate possibilities, make decisions, observe the resuJts 
of the decisions, and reevaluate the situation on the basis of the resets. 
S imu 1 at ions condense t lme, allowing the examination of events lasting too 
long for c 1 assroom stady . _ They also permit students to experiment safely 
w ^ e possibility of d isastrbus resul ts. 



J Three well-known MECC simulations involve this process and Illustrate 
^he variety of events that can be simulated Odel 1 Lake simulates the 
food chain among fish and other animals_around a lake.. Oregon, sjhiul ates a 
trip by covered wagon along the Oregon Trail. ' Lemonade -simulates the 
business of managing a lemonade stand. 



Prob 1 em-so 1 v ing -tools enable students to use the informat ion retr ieval 
and calculating power of the computer without wr it ing the ir own programs^ 
Th is courseware, al lows students to focus on setting up the problem, on_.the 
s teps of a solution, and on interpreting and evaluating the results. The 
computer performs the necessary but. ted i pus. in i termed I iate. c* leu 1 at ions . 
These tools can be valuable in teaching problem-solving heuristics in 
rea 1 ist ic prob 1 ems . 

_ _ 4 - - — - : 

Examples of. this courseware include graph ing. programs in mathematics, 
Food intake analysis and calorie expenditure analysis programs in nutri- 
tion, and numerical analysis and statistical programs in mathematics, the 
sciences, and the soc 1aN sc iences . 

Educat iona l strategy gam es reqaire the development of successful 
striTegies SXudents Tearn To analyze the game situation arid predict or 
imagine the results of possible "moves." They evaluate the possible out- 
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their moves arid ttieir opponents' moyes Great in g strategies requires a 
great deal of "what if. , thinking. 

Examples of educat ional _strategy games include Words, a language arts 
memory game; BAGELS, a logical: th ink ing-guessing game; and Gertrude's 
Puzzles, games involving attributes and sets. Educat ional games can be 
designed to encourage fluent th 1 nk ing, such as the word game Friendly 
Fred, where players compete on generating words that meet stated rules. 



Identifying courseware appropriate for*gifted students can be a formidable 
task. Such courseware should- meet three sets of •criteria. It should be 
judgpet as instructional mater lal , as materia! appropriate for gifted 
students, and as computer software. 

I nstruct ional Sou n d n e s s ' * " 'V 

FU'st, courseware should be evaluated using the general criteria against 
wh*ich .any ^educational material is measured. It. must be . .instruct ional 
sormd, include identified 1 earn ing objectives, have an appealing format, 
and be* free of unacceptable social biases. . r : ; : 

Appropriateness for Gifted Students , '■. .7, '' 



Then the courseware should be evaluated according to criteria used in 
select ing mater ials appropr late f or gifted prjograms .. These cr iter 1a 
include encouraging or requiring d i yergen t "think ing , problem finding and 
problem solving, and risk taking Sucli materials should be adaptable to 
various learning styles and easily individualized. Extensive guides to 
evaluating curr icu }um_;fiiater ia.1 s f;Or gifted prdgr'aTns, recently published in 
books and journals, can provide' further guidelines. 

Appr opriate Compu t er Utilization . : 

F inaljy, the_ courseware should be evaluated accord ing _ to. cr iter ia specific 
to computer-based mater ial s . A highly recognized evaluation form for 
courseware is the one developed by MjcroSIFT at_ the.Nortbwest Regjonal 
Educational Laboratory in Oregon ... fn add.it ion to the content.of the. . 
courseware, these 21 criteria relate to the instructional quality and the 
technical quality of the. software . Examples: of specific criteria include 
appropriate us£ of graphics, color, and sound; effective feedback; learner 
control of rate and sequence of presentation; ease of operation of the 
programs by students; and appropr iate use of computer capabilities. 



Computers are an important factor in the education of gifted students and 
will grow in importance. Their versatility and their ability to open new 
area" for study and exploration are of great benefit to gifted students. 
Computer courseware, one of Hgwy ways, to make use of computers in gifted 
programs, can be effective in -strengthen ing higher- level thinking ski Ms. 
Some courseware appropriate for gifted students exjsts, and more will soon ^ 
become ava ilable as, the.i.soph ist.icat ion of courseware increases and' as its 
potential for use with 1 gifted students becomes more widely recognized. 



EVALUATING COURSEWARE FOR GIFTED STUDENTS 
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PART I - PROBLEM SOL V TNG AND CREATIVE THINKING WITH DEAF STUDENTS 



When confronted with a problem, we often Invest time in thinking about 1t 
rather than actually solving 1t. Many times the solution just happens. 
At other times one needs to systematize the solution, referring to prior 
knowledge and experience. Some problems require creative solutions; others 
are more mundane and routine. Whatever the situation, the problem solver ' 
needs to develop a schemata that helps attack a problem 1n the generic 
sense. Good problem solvers are characterized by their generality _and__ _ : 
independence of Subject matter while using the basic problem-solving tools 
Ifke Inference, classification, subgoals, and contradictions (Wlckelqren, 
1974). y 



Shouksmith (1970) reported that Intejl Igence and cognitive style as 
well as the ability to solve problems are Involved 1n the creative 
thinking process. Persons valued as creative are those who are able to 
solve problems requiring the manipulation of Information. 



, Deaf and language-disordered students are frequently Identified as 
lacking problem-solving and creative thinking skills. It was hypothesized 
by the authors that this lack of problem-sol vjng and creativity skills was 
, perhaps an Inaccessibil ity to the problem or the sltuaHon due to the 
barriers Imposed by the English language. An example pfthjss Ituation Is 
the student who 1s capable with mathematical computations, such as 6 - 2 ■ 
3; however, when given a problem^ "with six cookies for two students, how 
many will each student get?" The student 1s unable to respond to the 
problem due to the language structure surrounding the components of the 
problem. Thus r 1n order to provjde hearing Impaired and language- 
disordered students with problem-solving experiences, a medium that was 
not bound by the English language needed to be developed. 

Because hear 1ng- Impaired persons 1 nonlmpalred information access 
system. is primarily visual, It was concluded that graphic representation 
can_play an Important role 1n acquisition of these skills (Waldron & Rose, 
1983). Computer graphics, due to highly visual and manipulative charac- 
teristics, was selected as the medium to ascertain the problem-solving 
abilities and creativity skills of hear 1ng-1mpa1red learners. 
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(JO VERBAL INSTRUCTION OF DEAF STUDENTS 



Bas ic M ater ia I s ar id Methods 

A drawing tablet and supporting software allowed. students to utilize the 
basic elements of any artwork: points, lines, rectangles, polygons, 
rotatkm of rectangles, filling in closed figures, and fitting a curve 
tHr;gugh a' set_bf points . The students could erase the last step on the 
screen or save the. image.. All this was done via special keys on the key- 
board. The users became familiar with various key functions through an 
i 1 lystrate_d_manual ...Each key. with its. function was introduced in a. single- 
step progression without adult intervention and without the use of the 
English language. When the students complete the elements presented in 
' the manual, they were free to create their own images. 

Prob 1 em-Sol v ing -Software 

In a separate set of tasks, problem-solving software was developed by the 
authors in the areas of pattern recognition, coding, tanagrams, and 
numerical matrices. Each of the.tasks aseda graphic format with a 
mul t iple-cho ice response mode. Students selected the solution or correct 
answer through a cursor control. The original software was created on a 
POP . 11/44 min icomputer and has been adapted for use on the Apple 1 1 and on 
Apple I IE microcomputer. 

The software des ign concentrated on prov id ing the 1 anguage- impa ired 
student with a creative medium, that of the computer, and a few key 
controls. Students were in control.of the elements.or tools for creating 
or problem sol v 1 ng and used them. Because no specific directions were 
provided, each .student had to utilize inference and deduct ive. reasoning 
skills to., discover the rules and select an answer. The uniqueness of the 
des ign was th_a t__ rib _ English words were used jn i the entire .process. ...The " 
^system was demonstrated to a group of randomly selected stadents who. 
attended a local hearing- impaired program. They were essent ial ly al 1 owed 
to be on their own. The only intervention occurred if the student had a 
qoestion.or the system crashed. In these instances% monitors reset the 
program for the^s^udents. 

Project Result's 

The information acquired through this project is particularly valuable to 
teachers of language-hearlng-impalred students, researchers, and m icro- 
computer users a^jke. Hearing- impa ired students. were able to solve 
problems given a medium that was accessible, that Is, visual, and a set of 
rules that were consistent. The students acqu Ired the rules through 
experimentation and deduction. _ Prob 1 em- sol v ing and creative computer 
drawing tasks were highly motivating and challenging. This was part Icu- 
larly evident In the successful performance of eight- and nine-year-old 
deaf children who were i den t if jed.as.behav for .problems ^ hyperact 1 ve,, and 
multiply handicapped. These children attended to the compater graphics' 
tasks for 90 minutes without a break, excitedly sharing the 1r creat Ions 
and solutions with their ne Ighbors. 

Perhaps the most significant result was the fact that the students 
were.able.to f ind. sol utions to problems utilizing the ir oersonal schemata 
of deduction and inferences unencumbered by the Engl ish Tanguage system. 
In add it ion, students with a tradition of failure experienced success and 
a feel ing of self-worth . 
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DISCUSSION 



Technology In the special education classroom is neither new nor startling; 
What. js _ all the . exc 1 temeot about? Why is there a national conference, arid 
why special publ i cat Tons? The answer appears embedded in the fact that 
never before has a technology been so powerful and so accessible to so. 
many. The potential of the microcomputer as a significant teaching arid 
learning tool can be realized only through a masterful teacher,. The 
microcomputer cannot teach. Software cannot make' students learn; . It is 
the careful coupling of individual students learning skills, needs, arid 
strengths with software, programs, and experiences that will utilize and 
maximize 'the potential of the technology of the microcomputer. The teacher 
holds the key. to a world of learning In the computer age. This project 
has opened only one of the many avenues available to the hearing- and 
language- impaired learner through computer graphics in education. 



PART II - DEVELOPING CREATIVITY AND PROBLEM- SOLVING SOFTWARE FOR TEACHING 

"Man need not bend to linguistic circumstance but may easily bend language 
to his needs.", doshua Whatmough ^ 

Software 1 ike LOGO allows students to write their own programs inter- 
actively to express visually difficult concepts (Pappert, 19801. However* 
teachers find these programs hard to use in developing thinking and problem 
solving sk ills, specifically if the teaching methods involve testing 
specif icsk il Is and measuring progress. The software presented here, 
recognizes this need of the classroom teacher and is designed so that, in 
addition to drawing pictures simply with a cursor arid key control t the 
teachers carl design tasks in specific categories. 

The two distinct advantages of our design are that (1) the software is 
user-oriented; the user does not need to know any system software in order 
to generate their own graphic symbols; and (2) the entire design of the 
software is modular In nature, hence the user can develop any task wanted 
in using their own symbol library. The task-building program accesses the 
procedures that it needs. Hence, each developed task designed by the' 
teacher can be stored on a separate diskette, independent of the master 
program used to generate the symbols. 



It was recognized that" the software design would requ ire sophist icated 
programming. However, with some forethought and procedural planning one 
coald write software that was user-transparent. With this approach the 
teacher and students would not need to know the microcomputer programming 
language; rather they. need to know the ir own tasks, wh ich they carl "write" 
into the computer. PASCAL language was chosen for its wide ava ilab il ity 
on microcomputers, ease in writing 1 arge. programs, in simple procedures, 
and good file-handl ing capabilities. PASCAL allows the programs to be 
written wit(i structure ^ind hence has all the advantages of structural and 
procedural programming language. The other great advantage is ; the use of 
turtle graphics, which is easy to use in the programs to generate graphics 
arid use these in many procedures (Luehrmann & Peckham, 1981). In this 
section the program design is presented along with a sample program for 
one^of the problem solving tasks; other programs that are s im Qar jn 
design are mentioned. All programs are well documented and complete. 



USER- ORIENTED SOFTWARE 
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T.*1r_ BrQt>J so 1 v 1 rig _ and draw l.ng. software require a 64K-RAM Apple 11 + 
m icrocompnter, joystick, and PASCAL language system diskette. The soft-_ 
ware described allows, the teacher to design problems and tasks for students 
in the area. of pattern recogn i t loo, _numer ical matrix, graphical coding, 
and. verbal tasks without knowing PASCAL, the system programming language. 
Built in utilities and softwares are transparent to the user who com- 
municates only in English and draws, using the cursor via the control of 
the joystick and some selected keys on the keyboard. The system can be 
booted up and then the programs run; however, for ease of use, the relevant 
files were put on the diskette so one could run the program by simply 
turning the power on (refer to APPLEPASCAL system language manual). 

Genera tin g Graph ics 

All graphical symbols were generated through the use of a program called • 
MAKESYMBOt. Figure 1 shows the menu used in designing the graphic symbols 
to be used in tasks. These symbols could be shown in the square grid in 
any "color." The synbqls could be "saved" and "recalled" by their name 
(see Figure ?) . Their position could be moved in the x-£ direction. They 
could be rotated, scaled, or erased incase an error was made. . ThiK; a 
library of graphical symbols can be created by the teacher and then used 
in any of the tasks to be designed. _ In the following four tasks, the 
screen is divided into two parts; left for questions and right for answers. 

^ttj^ ^Go^it-4on . A graphical pattern consisting of up to six symbols 
ispresented on the left; four possible answers are provided on the right. 
The student selects one of the four possible answers. If the answer is 
correct, they are rewarded by a symbol. If incorrect, nothing happens 
( see F igure 3) . 

Numeric matrix . Here a matrix with user-defined numbers is presented on 
the left, ene of the boxes in the matrix is left blank. Based on the 
given numbers, the student guesses the underlying operation of the matrix 
and chooses the answer from four possible answers, which fit in the blank 
box. If the answer is correct, a reward symbol appears; otherwise nothing 
happens . 

Coding an d deco d ing ta sks . "In this program two sets of n ine shapes appear 
on the top of the. screen; with each shape is associated a symbol. Four 
shapes appear on the left. The student must choose the associated symbol 
patterns from four possible choices on the right-hand side of the screen. 
If one choice is correct, a reward symbol appears. 

Verbal tasks . A verbal task presents a question written on the left side 
of the screen. The student selects one of the four possible answers, and 
if the arTswer is correct, a reward symbol appears. 

Building and Running Tasks 

In all the tasks described, the teacher has full control of what graphic, 
number, or letters to put in the question space or the answer space. The 
process of building and running the task is done by two major sets of 
programs. To build the tasks, the DATA/BUILDTASK diskette is put in Drive 
1, which.contajns the symbols and the programs. The BUILDTASK diskette 
goes in Drive 2, where the designed tasks are stored. After the tasks are 
built and control RUN file is written on the task diskette, the task can 
be run by putting the task diskette in Drive 1 and rebooting the system. 
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1; Ba lldlng tasks ; Involves a three-step procedure. Turn power off. 
Put" the DATA/BUI LD7ASK Jdjskette 1n_DHye._],_ Put the task diskette in 
Drive 2 and turn the power on; The progran will then run; A build 
task menu appears to allow you to select the appropriate task that you 
want to build. Up to 10 tasks may be put on a diskette. 

2\ Banning tasks ; - Th Is also requires three steps. Turn power off. Put 
the task diskette In Drive 1. Put any diskette ,w1th Quest ion. DATA A 
Answer. DATA and Yes. DATA and any other Symbol .DATA file ori it in Drive 
2 and tarn the power on. The program will then ask for the student 
information. Then the program will run all the prepared tasks . After 
the last question. has been. answered, subject information prompt will 
come back, the student Inf ormat Ion Is fjtored In a results file to 
show the teacher how each of the students performed. 

A sample bu 11 d-and-run program for pattern recogn It Ion Is given In 
Appendix 1. The program is well documented, expl a i n 1 ng all the var lables 
and procedures used. It. also contains the explanat ion _of ase so the 
reader can select the rele.vant port Ion of the program for Inspection. 



DTStUSSION • v 

The user-friendly software was designed so that teachers could create 
graphic symbols and use them In problem-solving and th Ink Ing tasks of 
different sorts. The software design allows teachers to generate symbols, 
store them, and I use them i Iri the task s where mpst su jted. __ The program 
Makesynbol allows the student and teacher alike to draw anydeslgns and 
store them for future use, thus providing a creatjve flexible medium to 
the hear 1ng~ impaired student and the teacher. The main use/envisaged for 
this software is to a 1 1 ow, teachers to generate low-verbal, highly graphic 
tasks to encourage visual, deductive, and Induct Ive thinking arid prbblem- 
splying skills of .these students , It Js_hoped that the ease of use. of 
software to design complex visual problems will encourage teachers touse 
microcomputer graphics Iri a more construct Ive mariner than is Imp 1 e dr ill and 
practice. The teacher prepares. mater 1 a 1 _ no different than on paper.; how- 
ever, th& studentswork both Interactlvely^wd independently and have an 
opportunity to explore the 1r own thinking and creative sk 11 1 s with 
immediate feedback. 
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PART III - USING TRE MICROCOMPUTER AS A CREATIVE ll 

This is the final part in a series of three art ic] es\i^v in§ to do with 
exploring creativity through computer gra^ph lies with hear ing- impa ired 
children. The body.of this article consists of a discussion of ah 
Applesoft (TM) BASIC program^ that will allow an_ ind iv idual using an Apple 
(TM) microcomputer to createVisual imagery. The software presented . - 
. illustrates how computer graph icsm ight become a medium allowing individual. <v 
expression. It is i 'based oh 6 research instrument originally designed for 
use with hearing impa ired ' subjects . Children aged 8 to 15 produced imagery 
with similar software, which i/i turn provided a means to study visual * 
creativity. \ 

. In_the-original research project the software was written in FORTRAN 
on a DED POP 11/44 minicomputer. (Kolomyjec, Rose, & Waldron, 1982). 
(See Part l.j Time-sharing was used to support the graphics terminal, arid 
there were many advantages for conducting the experiment in this manner, 
including high information 'exchange rate, simultaneous availability of a 
large number of terminals, mass storage, and hard-copy. Moreover^ 
experimental conditions could be easily maintained. However, there are 
also disadvantages to a large-system approach; namely, -access to the hard- 
ware is usually restricted, subjects' have to be transported to the 
f ac il ity, and the software is not transportable, i.e., it cannot be used 
on other systems. Because the experience was positive for both the 
subjects and the researchers, the next log ical step seemed to adapt the 
software to *the microcomputer. On small* user-oriented machines more 
individuals can use this instrument for both research and nonresearch_ 
activities. The software has enormous recreational value as well as the 
potential to allow individual expression. A brief discussion of the 
program follows. 

HARDWARE REQUIREMENTS 

A standard Apple fa Plus (TM) with 48K RAM or Apple He is' required. The 
program generates monochromatic images and therefore does not require a 
color monitor. A jLoystick with two buttons or both game paddles is 
necessary. * ^ 

OPERATION 7 

Upon running the program, a text menu is ^lispl ayed. The following function 
options are provided: 



?: 



ERASE SCREEN ' if 

tJNE (END-POINTS) ^\ 

2 = LINE (CONTINUOUS) / 

3 = RECTANGLES. (OPPOSITE. CORNERS) * 

4 = CIRCLE- (CENTER RADIUS) 

5 - ARC (THRU THREE POINTS) 

6 = SPLINE (UP TO 15 POINTS) t ' ' 

7 = EXIT ^ 

. Directions for use. The user selects an option via^J^e keyboard. 
Only option 0 erases the screen. Entering a drawing mode, numbers 1 to 6, 
will riot clear the screen. Option 7 will exit the program. 



In each drawing mode (options 1 to 6), depressing the paddle button 0 
will perform the funct ion; depress ing paddle button. 1 will return to the 
menu. Spline is an exception. In the spline mode (option 6) pushing 
button 0 will define the ^irve; pushing button 1 will draw it. This mode 
is not exited until button 1 is pushed again, after the curve is complete. 
That's all there is to it! 

> 
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PROGRAM DESCRIPTION 4 



Main program . The.maln program, lines 100 to 999, typifies good 
graph 1c s style. Line 120 keeps the program above _the_ graph jcs_ portion of 
memory (Poole et. ah , 1981). in ilne.l2S a statement funct ion. is defined; 
1t effectively adjusts the screen origin and corrects the aspect ratio. 
L.lpe 130 transfers control to a subroutine, that .performs Initial ization of 
the program variables, as wel 1 . as. the c 1 ipping and joystick routines. 
Line 140 causes the text menu to be displayed. 

_ . __ __ ; 

. . After the user selects a function, line 150, it is checked for 
correctness. At line 170 control 1s trarisfered via a multiple-branch 
statement to the selected function's subroutine. Branch 1ng to each 
function entails (lj switching into the graphics mode without erasure; (2) 
executing the proper code to perform the function; and (3) on return, 
redisplaying the me\nu. The program again awaits user input*. The excep- 
tlons to this process are erase and exit. 



Subrout ines 



PL0TSUBC, 1 ines 1000 to 1210. This contains the code for a plotting sub- 
routine with cl ipping. This subroutine is usedby the circle, arc, and 
spl ine functions because they have the potential to lie in part outs 1de 
the screen '.boundaries., _the_cjippjng algorithm significantly reduces the 
plotting speed of the microcomputer due to the extensive number calcula- 
tions that it is required to perform. 

DON'T ERASE, 1 ines 1250 to 1260. A series of ''soft switches" w are 
POKE'd to reenter the graph ics mode without clearing the present' contents 
of screen memory (Poole et. al. , 1981). 

ARC SUB, lines 1700 to 186Q. This is a general arc drawing subroutine 

that requires six parameters' The X. and ^coordinates of the center and a 
radius account for three parameters. A beginning and final angle Jin _ 
degrees) and a flag to indicate drawing direction clockwise or counter- 
clockwise constitute" the remaining parameters. The smoothness of the arc, 
i.e., the sampl ing rat?* varies with the size of its radius. 

LINE1 , lines 3000 to 308(V^vThis is the first function gption sgb- 
routine. The cursor is d ispl ayeck ( 1 ine 3010). locating the. cursor and 
depressing button 0 will continuously define line segment end' points. 
After the f irst end point is entered, th^ 

dinatej is illuminated. After the other endpoint is selected, the line < 
segment is drawn. This process will cont inue until button 1 Is depressed, 
returning to the menu. A 1 

LINE2, lines 3500 to 3590. This function works in a manner similar to 
LlNEl with the exception that every time. allocation, is selected with button 
0 after the_second .1 ocat ion, a .1 line -segment is connected to the previous 
endpoint . Thus, a cpntinuous line is produced. Again button 1 exits the 
rout ine. ■ - _ .- ; 



CURSOR RECTANGELS, lines 4000 to 4120.- The opposite corners of a 
rectangle are defined by positioning the cursor and depressing button 0. 
These locations are momentarily displayed. The computer checks the coor^ 
di n a te dat a of these 1 oc at i on s and calc u 1 ate s t he w^Ta th and he ight of the 
desired rectangle, then draws it. This process will continue until button 
1 is depressed. # 

CIRCLE, lines 4500 to 4620. This function mode uses the ARC SUB. To^ 
use the arc subroutine, six variables must be defined. Because a complete 
circle_js regu iiVed,_tbe_beginnjng'^nd f inaj antjle and direction are \. 
constant. .The remaining variables for center and radius cap be determined 
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by entering two points using the cursor routine. The f jKt^feint is the 

center_and_the.aecohd point Is a point on the circle's ^eumferehce. If 
part of the selected circle exceeds any screen boundary, then PLOTSUBe 
will clip bff'the overlapping portion. ; ■ 4* 



ARC THRU THREE POINTS, lines 5000 to 5220. Three points are entered 
using the cursor. The computer will fit an arc through the points in the 
order in< wh idj/they were entered. Try hot to place the three points along 
a straight Hne because this does not make much sense and it might confuse 
the algorithm. t This routine requires the support of two other sub- 
routines: COMPUTE CENTER AND RADIUS AND THETA. ' * 

SPUKIE, lines 5500 to 5670, and CURVE COORD; fINDER, l v ines 6500 to 
6560. These two subroutines work together to produce a_s01ine curve 
through a series of points. When this function Is selected, the user may 
locate" and enter, using button 0, up to 15 pbfats on the screen. Each 
point or p lxel will be Illuminated as selected. Depressing button 1 wjll 
tell the computer to fit the spline through these points. Unfortunately 
the process Is slow doe to the calcul at Ions involved. After the spline 
curve is drawn, and Unless button 1 is depressed, the process is repeated. 

' IMPROVED CURS0RSUB2, lines 7000 to 7090. This subroutine lies aVthe 
heart of the interactive capabilities of this program. The carsor j/wfr1ch 
is a high-resolution "shape," is controlled on the screen by the analog 
inputs (joystick or paddle controls). The loSatjon of the center of the 
cursor at any time it appears on the screen Is contained by the Integer 
variables XY, X%.. When either paddle button Is depressed this screen 
location is noted,, and also which button was depressed. Th'u> this 
information can t>e used by the various routines.' This, cursor rout ine is 
"improved" because It wjll not allow data tb^be read in until -the button 
is released and depressed again. See the Applesoft *(TM) reference manual 
lApple^. 198J1. or the Apple II User's Guide; (Poole et. al., 1981) to learn 
more aboat XDRAW. . • : . 

__ JNITCURSORSUB, 1 ines 7500 to 7560. This routine is used only pnce. 
It is called by the in it ia 1 izat Ion subroutine when the program is first 
executed. It POKE'S the shape (the cross-shaped cursor) into an obsure 
part of memory ($300-$30F) . This shape can then be used by the XDRAW 
predefined function in the cursor subroutine. s 

COMPUTE CENTER AND RADIUS, lines 8500 to 8570. /This subroutine 
computes the center and radius of a circle given three points in two 
dimensional space. It, is obviously used by the ARC THRU THREE POINTS 
subrout ine. 

THETA, lines 8750 to 8850. This simulates a function that returns the 
angle ( in radians) formed between a ps?nt in a plane and the +X axis of 
the coordinate system. ' i> • * 

TEXT MENU, 1 ines *9000 to 9110. The main menu is produced by this 
subroutine. When it is executed, it clears the text screen and prints, the 
option menu. In other versions of this program, th r is routine .is repo^d 
by a cursor-driven menu where the cursor's position is used to" seleo^yfi 
function option. Thjs version will not be given. 

CLIPPING INITIALIZATION, lines 1Q000 to 10120. tike INITCURSORSUB, 
this^rout.ine is called only once. An array is filled with ^ appropriate . 
value that. defines the entire display screen to be a "viewport" for the 
clipping algorithm. 

Here is final word about the 1 isting that fallows. In order to speed 
program execution and f it : it into a 48K machine,- the program had to be 
compressed. The majority of the REM statements, (comments T were removed 

" : - . :\ ~ . ' /" 
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19 1 
192 
193 
194 
195 
1 29 
125 
139 
149 
159 
155 
160 
179 
189 
199 
29 9 
2 19 
220 
239 
240 
250 
999 
199 9 
1919 
1929 
19 39 
1,9 40 
10 50 
I960 
W< I 
1970 
W< I 
10 75 
1080 

1090 

1 100 

1110 

1 129 
1 130 
1 140 
1 1 50 
t 160 
1 170 
1 180 
1 190 
1209 
1210 
1250 
1 260* 

1700 

17 10 
1720 
1730 
1740 
17*50 
1768 
1770 
1730 
1790 
I860 
13 1Q 



<<<<< MICROCOMPUTER DRAfcUNG v> > > > > 



1983 W.J. KOLOMY JEC 



get e*i print q* 



Y: RETURN 

P NOT, 1 OR 

.'A 



STOP 



X XI 



REM 
REM 

REM COPYRIGHT 

REM .■ '.: 

REM '<<<<< TEXT MENU VERSION >>>>> 
REM 

LOMEM i 24576 

DEF _FN_YO> »,.l92 -*<Y K 0 ; 88 1 ♦ 0.5) • 

GOSUB 8000 >■■ '? 

GOSUB 9000 
...PRINT t PRINT * ENTER OPTION 
07. « <0*) 

fcF Xy/. < 0 OR OX > 7 THEN 140 

ON OY. ♦ 1 GOTO 180 .190 ,200 .2 10.220 .230,240 ,250 
HGR2 : GOTO 140 J REM _ ERASE 
GOSUB 1250: GOSUB'3000: GOTO 140 
GOSUB 1250: GOSUB 350 0 : GOTO 149 
GOSUB 1250: GOSUB 4000: GOTO 140 
GOSUB 1250: GOSUB 4500: GOTO 140 
-GOSUB 1250: GOSUB 5000: GOTO 149 
GQSUB 12510: GOSUB 5500: GOTO 140 

TEXJ i HOME : vtAB 10: PRINT " END COMPUTER DRAWING. 

endJ; . i 

REM <<<<<. PLOTSUBC >>>>> ' 
IF P = 2 THEN XI. * X:Y 1 - 
IF P = 1 THEN 1040 
PRINT : PRINT " PEN ERROR. 
X2 = XrY2 - Y ; 

FOR 1 = 0 TO NN 2 
VI = <W< I ♦ 1,15 W( 1,1)5 
, 1) - W< 1.0) X W< I ♦ 1,1) 
V2 = <W< I ♦ 1 ,1) _ - WCI ,1)) 
, 1) - t*K I .0) X W< I ♦ 1^1) 

REM ADD 0.000 1 TO THE DIVISOR TO PREVENT DIVIDE BY ZERO ERRORS 
PT = VI / £ <V1 - V2) ♦ 0 .000 1) 
IF VI > 0 THEN 1 140 

IF V2 < 0 THEN 1200 : 
XI = XI ♦ PT X <X2 
YJ__=_T 1 1 _PT * <Y2 
GOTO 1170 

IF V2 > 0 THEN 1 170 
X2 = XI PT X <X2 - XI) 
Y 2 = Y I ♦ PT X <Y2 - Y O 

NEXT I 

VI = 192 - (Yl * AR ♦ 9.5) :Y2 = i92 - <Y2 X AR ♦ 0.5) 

HPLOT X 1 .Y I TO X2.Y2 
XI = X : Y 1 = Y 

RETURN 

REM\ < < < < < DON'T ERASE >>>>> 

POKE 49232,0: POKE 49239;0: POKE 49237.0: 
REM 
IF R 
IF R 
IF R 
IF R 
IF R 
AL 

F = FANG 
. FOR J = 
PCT = <J 



W< I ♦ 1 ,9) ) X Yl' 



w< I 



X X2 + <W< 1,0) t W< I 



1,9)) X Y2 ♦ W< I ♦ 1 



. 0 ) X 
,0) X 



XI) 
Y 1) 



< ARC SUB >>>>> 
8 THEN MS « 10: GOTO 1760 
= 9 AND R < 16 THEN NS = 20: GOTO 
=17 AND R < 32 THEN NS = 30 
= 33 AND R < 64 THEN NS = 45 
= 65 THEN NS = 90 

',' LANG - FANG) = INT < < AL 
: ' 57. 295779 :L = LANG / 57.29' 

1 TO N .. . . ' _ 

- i) / (N - I ♦ 0 ;0000 1) 



RETURN 



1760 
GOTO 1760 
GOTO 1769 



n 



260 > 
9 



X NS ♦ 0.5) 



IF IDIR^ < 0 THEN PCT = 1.0 - PCT 
AN = (L - F) X PCT ♦ F 
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J8«?Q '.r 1 HJ7 R . * _ . COS t*5N) ♦ \CT ♦ 0;3):Y • 

te 3U n <" ? i then 1350 \ 

1840 P « 2: GOSUB 1000 i GOTO I860 
!?50 P_ = j: GOSUB- 1000 
is^O NE.\T ci: RETURN 

^000 rem <:<•:<< line i 

PP^UB REM CURSOR 

3020 if fiv; *.i then 3090 

:<&30 XI * «:yI - HPLDT X 1 , Y i 

3040 GOSUB 7000 — ^ 

30 se if Fiv; « j then 3080 

i960 X2 = X'/. : Y 2 *» TV: HPLOT 

:V0/O goto 3010 

30 80 RETURN ^ _ 

3500 REM _>:±<C< LINE2 > > > > > 
35 10 GOSUB 7000 

IFF j'. =s .1 THEN 3590. 
> _i . * ...V/. :.\ j _= VV.s HPCOT XI 
GOSUB 7000 

tp Fiv; = 1 Then 3590 

X2 = x:«; : V? * V".r HPLOT X 1 ; 
>!i «* X 2 s Y I * Y2> GOTO 3350 
RETURN 

REM \ V< << C URSOR RECTANGLES > > > > > 
GOSUB 7000 

IF FI'<; 1 THEN 4 120 

= XXsYR * YV. : HPLOT XR.YR 
GOSUB. 7000 _ 

*= 1 THEN 4j 20 

VS = YV.: HPLOT XS , YS __ ' 
XF? THEN X = XR:XR = XS:XS * T 
YR THEN T = YR:YR » YS:YS = T 
V S - YR):W'~ ABS <XS - XR) 



INT <R * ,$IN < AN) ♦ YCt ♦ 0.5) 



3520 
3530 
3550 
3560 
35 70 
3580 
3590 
4000 
40 10 
4020 
40 30 
4040 
40 50 
4060 
4070 
4080 
4090 
4 100 
4 1 10 
4 1 20 
4500 
4510 
4520 
4530 
4540 
4550 
4550 
V 457G 
45<?0 
4600 
46 10 
4620 

5000 

50 10 

50 20 
5030 
5040 
5050 
5060 
5070 
5030 
5090 

5 100 

51 10 
^ 295.779 
5 120 XX 



X 1 ,Y 1 TO X2,Y2 



, Yl 



,YI TO X2,\2 



IF 

XS 
IF 
I F 
H - 



Ft v. 



YS «: 
AB2 



FN Y ( Y t ) 



HPLOT XR.YR TO XR 
GOTO 40 10 
RETURN 

Rem <<:<<:<: circle i>^>: 

FANG = 0 J LANG « 369 i I D 1 RV. *= 
GOSOB 7000 

if Fiv; i Then 4620 

XI = X'/.iXl =s YS"/.: HPLOT XI, 
GOSUB 7000 ._ . 
I F F IV. = 1 THEN 4620 
X2 = XV.: V2 = YSV. : HPLOT X.2, FN Y<Y2> 

HCOLOR= 4: HPLOT X I , FN Y ( Y 1 ) : HCOLOR= 3 
XD = ABS (X2 - X1):YD = ABS <Y2 - Y j ) : R 
=_>M:YCT * Yl: GOSUB 1700: GOTO 4520 

RETURN v • 

REM. ARC TBRO THREE POINTS >>>>> 

GOSUB 7000 

IF F IV. = 1 THEN £220 
X 1 = XX ; Y 1 = YSV.:' HPLOT XI 
GOSUB 7000 

IF FiV. = 1 THEN 5220 
X2 XV. S Y£ = YSV.: HPLOT X2 
GOSUB 70%0 

IF_F1V. = J THEN 5228 1 

X3_= X7.iY3_= YSV.; HPLOT X3 

GOSUB 856 0: REM CALC XO, YO,R 
XCT = XO:YCT Yb:XX = *X 1 - XCT:YY = Y I* 



W,YR TO XR ♦ W,YR + H TO XR.YR + H TO XR , YR 



t 



SQR <XD * XD ♦ YD K YD) 



FN Y<YI> 



FN Y<Y2> 



FN YCY3) 



YCTi GOSUB 8758: FANG » THETA X 57 



X2 - XCT:YY .=: Y2 - YCT: GOSUB 8750 :MANG « THETA * 37.295779 



133 



128 
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51 J0 :«'.. •* X'j vCfjir » i 3 - YCTi GOSUB 8/50 : LANG 

^5 i i> if fMiU iwii; ^riri Hang \ la^g them ioirx » 

5 1.50 . IK .^Vil.v ... L-AN<.._mNO LANG •;• MANG THEN t DJ RX « 

_3Mitr^riG temps out li 5200 / 

5 160 If MANG v f AfiG ANO FANG < LANG THEN I b/i'RX =» 
3^0 iHfViG * riAtiG. ♦_ r i60 tFANG » TEMP j GOTO 520»__ 

5i;*cv jf mang ^lang and lang x* fang then iqiRx * 

Cj J*0 j GOTO 5209 ' 

5 130 IF LANG i. FANG AND FANG C MANG THEN IOIRX m 

5tvS IDJRX = - ,1 : TEMP = LANG.: L^NG - FANG : FfiNG « TEMP 
5200 gosub i 7G0 .. ■; ;. 

52 10 GOTO 50IO 

5220 RETURN : 
5500 REM <\k<\ SPLINE ; O > > > 

55 10 K =. j 4 ■ 

5520 GOSUB /000 . • 

5530 IF Fi:: - 4 THEN 5590 

5540 MPLOT AX, FN Vl TS'O 

5550 C < K ; i'i ~ . XX : C < K , 2 1 = YSX' 

5560 K = K ♦ 1' r 

5570 IF K , NPM THEN K = NPX : REM L ITII-T^ "CHECK 

55^0 GOTO 5526 _ _ _ ' 

5590 KNT - K * I : NS = IRS X KNT 5 P =2 
5*00 FOR J = 1. TO NS 

56 10' f = J - j i .•• '(MS - 1) * < KNT - 1) ♦ 1 
5620 GOSUB ^>500 

5630 IF J < > I THEN P = 1 
5640 GOSUB 100 0 

5650 NE\T_ J_ . V 
5660 GOSUB 70P0: IF F IV, = I THEN RETURN 
5670 K = I: GOTO 5540 

6500 REM. CURVE COORD FINDER >>>>>■ 

65 10 X = 6:Y = 0:D = 0:S = - I 
6520 FOR I - I TO KNT 

*530 F = EXP <T ~ I . ♦ 0.00 I v:F = 2 / < F - 1 / F) 
6540 y = x ♦ S H C(I'II) K FiY » T ♦ S X C(I,2) X F 
6550 D=D+S*R:$= - S 

6560 NEXT I :X = X .•' D:Y = Y / D: REfURN 
70 0 0 REM <f <:<< IMPROVED CURSOR2SUB >>>>> 

7005 IF PEEK <PD> < 127 AND PEEK <Pi) < 127 THEN FFX = 0: GjpTO 79 18 

7006 FFV: = j ^ - 7 . 

70 10 XF* PDL «v 0> / 255 : YP = PDL (1) / 255»XX= 279 * XPsYX * 19 1 X VP: XDRAW 

I AT XX , YY, 

7(520 PXX = XX:PVX = YX 

7030 XP « PDL < 0.) ' 255 : YP = PDL <1> /'255:X;V « 279 * XP rYX ». 194 * YP 

7040 XDRAW. i AT PX'/., PYX: XDRAW I AT XX.YX 

7050 IF PEEK <PCi> •> I27 THEN FIX S 0 ; . GOTO 7870 

>060 IF PEEK (Pi) > 127 THEN FIX = \i GOTO 7070 

7065 FFX =__0: GOTO 7020 _ * 

70 70 IF FFX = t THEN 70 20 — 

7075 FFX = 1 . : 

70 30 XDRAW 1 AT XX . YX \ '. ■ 

7090 YSX = 217 X < 1 - YP) I RETURN 

7500 REM <<<<< INITCURSORSUB >>>>> 

7510 - ROT= 0: SCALE= 2: LOOP = 6 

7520 DATA 1 , 0 , 4 , 0 . 36 , 76 , 145,58 

7530 DATA 63,63^23,82,9,36,4,0 ^ 

7540 FOR J » 768 -?0 783; READ D: POKE J,Ds NEXT J 

7550 POKE 232,0 i PbKE 233^,3 . •; 

7560 RETURN ' " . '•• V V ;i" " 

B000 REM <<<<< INIT PROGRAM VARIABLES >>>>> 



- THEtA * 57.295J79 

I : GOTO . 5200 * 

I: TEMP » LANG i LAT^JG » Fi^NG ♦ 

- 1 : TEMP m LANG r'LAT^G - FANG ♦ 

...... > 

I :MANG = MAf^G ♦ 360 : - LAN 

I : LANG =» LAT^JG ♦ 360: GOTO 5200 
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ERIC 



ERIC 



80 18 HGR : HGR2 : HCOLOR^ 3 
8920 DL =» 50 8P8 - 49249 :P1_« 49250 i F VA « 8 
8830 G0SU8 7588: REM INIT CURSOR 
8048 GOSU& 18880: RlH CLIPPJNG INIT 
,8058 IRS = SsNPX = 15: DIM C<NPX ; 2) ; 
8068 RETURN 

850D _REM <<<<< COMPUTE CENTER _& RADIUS >>>>> 

8510 Tl = (t? - YD / <X2 - XI ♦ 8 .8888 1) :T2 * CY3 - YD / <X3 - XI + 9.09081) 
8520 T3 = <<X2 - XI) * <X2 ♦ Xl)> *_CCY2 - YD X <Y2 ♦ YD) 
8530 T4 = T3 Z < 2 X <X2 -.XI) ♦ 0 .0000 1) 

8540 T5 = <<X3 - XI) 31 <X3 ♦ XI)) ♦ <<Y3 - YD X <Y3 ♦ YD) 

8558 T6 = T5 / <2 X <X3 - XI) ♦ 0^0083 1> 

8560 YO « <T6 - T4> / CT2 - TD :X0 = T6 - <T2 31 YD) 

8570 R_= SQR< C<X3 - X0> * 2 + < Y3 - YO) A 2) ^ RETURN 

8750 REM <<<<< THETA FUNCTION >>>>> - 

8760 PI * J X ATN < 1 .) ; UNDF = 0 " 
8778 IF XX < 0 THEN THETA = PI ♦ ATN <YY / XX) : RETURN 
8780 IF XX = 0 THEN 8800 

8790 GOTO 8830 _ * 

8800' I AYY < 0 THEN THETA = PI I 1.5: RETURN 

8810 IF>Y = 0 THEN THETA = UNDF: RETURN 

8820 THETA * PI / 2: RETURN _ _ 

8830 IF YY < 0 THEN THETA = 2 X PI ♦ ATN <YY / XX) 

8840 _JE_YY m 0 THEN THETA = 8j RETURN ' « 

8850 THETA «= ATN < YY / XX) :- RETURN : 
9000 REM <<<<< TEXT MENU >>>>> 
"9010 HOME ; TEXT : VTAB 5 

9020 PRINT "FUNCTION OPTIONS: " 

9030 PRINT : PRINT " 0-ERASE SCREEN" 1 
9040 PRINT " 1=LINE < END POINTS) ' 
9058 PRINT M 2»LINE _< CONTINUOUS) " , . 

9068 PRINT " 3^RECT^GLE < OPPOSITE CORNERS)" 
9070 PRINT " 4=CIRCLE < CENTER & RADIUS)" 
9880 PRINT " 5=ARC < THRU THREE POINTS) " 
9090 PRINT - 6=SPLINE < UP TO 15 POINTS) " 
9100 PRINT * " 7*EXIT" 
9110 RETURN 

10000 REM <<<<< CLIPPING iNITIALlZATlON >>>>> 

188 10 AR * 0 .881 : REM ASPECT RATI 0 

10020 NW = 5: REM NUMBER OF CONNECTED POINTS IN WINDOW 

10038 DIM W<NW_- 1,1) 

10040 REM RECTANGULAR WINDOW 

10050 XL » 0 :XR m 279 

10 060 YB = 0 : YT =» 217 ' ' , 

10065 REM EFFICIENT ARRAY USAGE 
10078 W<0,8) » XL:W<0,1) « YB 
10080 W< 1 ,0) = XL:W< 1,1) = YT 
18090 W<2,0) =* XR:W<2, D = YT 
10100 W<3,0) « XR:W<3,D ■ YB 
10110 W<4,0) XL:W<4, 1) = YB 
10 120 , RETURN 

22222 REM <<<<< END OF MI CROCCHPUTER DRAWING >>>>> 
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andthe technique of usingthe delimiter (:) such that multiple statements 
could be Hplace'd _pn _bne_ l.ii^_was_erTipl(^ed_{Applei _ 1981 3 . .Although. these 
technjquis expedite execution and save space, they also make the listing 
hard to read. For this, please accept an apology. x Lastly, execution time 
can be significantly improved by compll Ing this program using any of 
several commercially available comp ilers. However, these are often 
expensive to purchase and not easy to use. 



CONCLUSION 

Software is what gives Intel 1 Igence to a computer, enabling it to function 
as_an instrument _or _tool s _ The. program discussed will transform the Apple 
(TM) into an image-generating tool, which can be used in a variety of 

educat ional appl ic at ions. It is particularly us%ful for handicapped 

individuals in that it requires (in this vers Ion), only touching a number 
key, moving a joystick, and depressing paddle buttons. As suggested, key- 
board input can be eliminated by replacing the text menu with a graphics 
menu. Thus only a joystick and two. buttons. would be required; _In our. 
research we-'haye^demonstrated the ut 11 Ity of this Instrument. By publ ish- 
ing this software,, we make this tool available to any Interested person 
willing to; take the t ime to enter it Into' their own Apple (TM). 

ED#233517 ;■ . * . 
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INTRODUCTION 

Audible programs offer special advantages to handicapped learners, in the 
past, most computer programs required that a User be_ab1e to read, or at 
the least mat^ch, symbols. Talk ing programs, which incorporate colorful 
graphics and animations, in contrast, can be used with handicapped infants 
for cognitive, language, and motor development. An infant able to activate 
a switch can interact with computer software designed to train cause and - 
effect. 

Since 1980 we have been working on courseware for language development. 
The se^ programs are, intended for nonreaders and do not use text. They ase 
speech, graphics, and animation to teach vocabulary and syntax. By 
combining text with speech and graphics, early reading programs can be 
developed.. Disabled readers benefit from having a reading aloud component 
added to text programs. 

^Another application for aud ibje_spftware is with augmentative com- 
munication systems ,_ Although microcomputer-based. systems lack the 
portability of dedicated devices, they are more flexible. With a speech 
util ity program that we developed, some of our non vocal users are building 
the_cpntent of their communication systems. The lexicon and phrases' 
developed this way can be included in a software program that is designed 
to improve access time. 



AUDIBLE MICROCOMPUTER SOFTWARE 

FIRST-WORDS is a tutorial program that trains receptive vocabulary. 
Normally developing children begin understanding words at about nine 
months of. age. The fifty nouns included in FIRST_WORDS are among the 
earliest to be understood. By the time most children are two-years-old, 
they will comprehend all of them. Thus we designed this" audible course- 
ware for use by young and handicapped children.. 

. Although FIRST WORDS provides an Initial step 1n vocabulary Instruc- 
tion, it is not just a vocabulary training program. Two exemplars for 
each noun aid in generalizing noun groups. Instructional levels with cuing 
can be used to. encourage eye tracking. The game can be used to train the 
causality relationship between a button press and a consequent event. 
FIRST WORDS can be used to train these behaviors even before a child has 
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reached the cognitive level for vocabulary comprefrensidn. Con^extually 
appropriate speech is included on all six instructional levels. - : 

For the child whose language and cognitive level is above two years, 
FIRST WORDS can be used as an instructional fool to help in learning . 
categories;! If the child already knows all the exemplars but has yet to 
learn the category names, you can have the child go through level 6, wh ich 
is the test. Following completion of the set; you can ask into. what 
category the words" fall. This can be presented as either a multiple 
choice or a free recall task. 

Educational programs should come with detailed documentat ion that not 
only descr ibeshpw to use the program but also _why._ Courseware _ document a- 
tion siiouldconta in a rationale for. the. program's ase in educational, 
settings. An extensive reference list is included in the FIRST WORDS 
manual. We also give careful attention to such _ important, yet frequently 
neglected, elements such as picture sequence and position randomization. 
Parameters such as criterion and length of time the program waits before 
moving on to the next stimulus picture can be set by the user. 

A wide variety of children can benefit from using FIRST WORDS. It can 
be used in individualized educational programs for mentally retarded 
children ranging from mildly to severely and profoundly retarded. Young 
language impaired arid cerebral pals ied _ch i jldreri wil 1 en i joy _ inter act |ve 
learning of items. EIRST WORDS provides a aniqae way to address the - 
severe linguistic deficits of the autistic child. You can also use it 
with young nonnative speakers of English as an English as a second 
language program. 

SPEAK UP is a program that allows you to. build your own audible 
d ict lonar les and phrases . In add it ion to be ing used as a ut 1 1 lty for 
f ac il itat ing the production of audible augmentative communication systems 
and courseware, it can be used alone as an instract ional tool . By bailding 
words themselves using the word processor, users learn the rel at ionsh ip 
between grapheme and phoneme representation. Children can use the phrase 
processor with an already existing word file to build sentences that they 
can then print out. These are just two examples of how SPEAK UP can be 
used. There are two sample programs on the diskette. One is a simple 
f unct ional phrase augment at ive communication system, and the other is an 
instructional program. 

The sample instruct ional program on the SPEAK UP d iskette is an aud ible 
categories tutorial program that uses text. There are two versions. In 
one the child indicates the category in which the stimulus noun belongs. 
In the second _yers jpri_ the _ch.jjd_f inds_ the noun tha category 
presented. The sample augmentative communication program provided has 
forty phrases that can be accessed with a single switch. Al 1 phrases are 
both spoken and presented in text form on the screen. The user chooses a 
phrase from a list of words on the screen. Instructions are provided for 
developing your own audible courseware and augmentative communication 
systems. The sample program can be easily jndiyidual i zed with f orty new 
■phrases represented by forty new words on the screen. 

FIRST CATEGORIES is an enhanced and expanded version of the sample 
instructional _program_on the SPEAK UP diskette. Including categories- is 
frequently difficult for the 1 anguage-learning di sabled person. FIRST 
CATEGORIES uses speech,, graphics, and text to. train the following npun _ 
categories:, animials, body parts, clothing, food, utensils, and vehicles. 
The pr ice for th is program is $120. 

We are in the process of complet ing a microcomputer 1 anguage assessment 
\ and development system called Micro-LADS. It will be a six-diskette 
package covering the following constructions: 




/ 




}' Nbuil plurals and noun- verb agreement * • 

2. Verb forms ; 

3: Prepositions 

4 . Pronouns, • 

5. Negatives 

6. Wh -Quest ions, passive, and deictic expressions 
This program ases speech, graphics, and animation. 

We also offer the ECHO II speech synthesizer for J100 with the purchase 
of software. This peripheral lists at $149.95. The ECHO II comes with a 
text-to-speech software program that. enables you. to use it creat ively_ in 
educational settings as well as for straight text screen reading. SPEAK 
UP, the ECHO II speech synthesizer, and its accompanying software provide 
an excel lent package for implementing a wide variety of speech output 
appl icat ions. 
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In this presentation we will be sharing some perceived needs, a bit of 
fantasy, and a challenge, same data arid some problems. We are employed at 
a state res idential facil 1ty for mentally retarded persons in West ' ' 
Virginia. As is the case in many such facil itie>» the population, has been 
declining over the past few years and the proportion of -el fents who are 
classif ied.as severly or profoundly retarded has gHown; At our facility 
v of 410 residents, slightly more than 96 percent are class if 1ed_iri_these 
categories. The majority of. the clients also have other significant 
handicaps including major motor impairments, hearing impairments, arid 
seizures. According to P.L. 94-142, all school-aged iridividuals*_regardr 
less of their handicaps, are required to receive individualized educational 
services. Additionally, in a facility such as ours; there are requirements 

of provis ion of active treatment by ICF-MR certification standards, 

departmental policies, and various professional ethjcal standards regarding 
provisjon of educational arid other _serv ices.. Translating statutory 
requ i^ements .and theoretical statements about provision of _ sery 'ices' to 
severely, multihandicapped persons into actual, effective services is no 
sma 11 or s imple t ask . As' persons ch arged w i th the respon s ib i 1 i ty of 
converting rhetoric to real ity, we are continually on the alert for new 
means of instruction. f _ 

: *: 

Several years agowe. conceived. the possibility of using microcomputers 
as adjuncts to our existing, more traditional instructional procedures. 
The speed, programmable versat il ity, and sma! 1 size of the machines sug- 
gested several possibilities. Clearly a microcomputer could be ased for 
administrative purposes -such as tracking student progress, generating 
individual education plans (lEPs) and reports, monitoring cdrnp] iance with 
all the P.L, 94-142 requirements, and scheduling services. : While develop- 
ment of software for these purposes 1s clearly val uable arid has been done 
to varying degrees, our Interests lay more in applying microcomputer tech- 
nology in the Instruct ional and stimulation processes. Although consider- - 
able^ work has been done iit this area, our analysis reveals' that the / 
instructional act iv ities reported generally rgraire cognitive sk 11 Is that ' 
are far more advanced than those to be taught€B§our popul at ion^of 
students. This also seems true for the available commercially produced 
instructional Software. .- ■ . • 
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CHARACTERISTICS OF NONAMBULATORY, PROFOUNDLY MENTALLY RETARDED 



Who are these students who >iave such spec ial aeeds? . .They are . the most 
severely mental 1y retarded students, many with maltiple handicaps. The 
portion of oar resident population most in heed of extra attention we*e * 1 
those described by Landesman-Dwyer*and Sackett (1978) as nonambulatory, 
I ,prof oudly mentally retarded (NPMR) persons. Table 1 is adapted from their 
' ' paper and provides criteria for identifying NPMR persons. Students 

• cl^ss if ied/as NPMR have v irtual 1y_nq self-help, sk il Is or language, are 
iC"*' Sjnimally sociaiijf responsive, and learn exceedingly simple skills very 
slowly. A series^ of , studies by Rice and colleagues during the 1960s, 
e.g., Rice and McDaniel (1966), revealed that students such as these 
learned even sach simple behaviors as arm or head movements or a ring pull 
in an operant, conditioning procedure with great difficulty. Determining 
reinforcers 1 was extremely difficult and once a behavior increased in 
frequency, it often unaccountably^and precipitously dropped in rate, a 
. phenomenon that, they called sponianeousext jnct ion . _ Often^the most 
evident overt behaviors of NPMR students are stereotyped movements such as 
headrolling, rock ing , , and- repet ft ive hand, arm, arid leg waving. 

TABLE 1 

Cnaracteristicsof Nonambulatory Profoundly 
Mentally Retarded Persons t h 

Physical size. Very small head and body; typically weight, length, and 
head circumference below third percetile for chronological age. 

Medical" status. Frequently ill with compl ic at ions requiring extensive 
medical and nursing attention. Records from the first three years of life 
indicate little hope f or . subsequent development or extended survival. 



Head .control .' Little to-no voluntary control. \ 

- ■ \ 

Sitting ability. Virtually unable to achieve or stay in a seated -pos it ion . 

Mobjljty. " Everi 'with prQthestic devices arid extensive training, little 
movement other ttianjj^y twisting or turning movements of the body. 

General respons ivenesV CJrear responses to externa] stimulation being 
extremely limited at bestf 'Totally dependent on others. 

Intel lectual functioning. Untestable or profoundly mentally retarded- on 
standardized assessments.. » 

Adapted from Landesman-Dwyer and Sackett, 7978 . 

j 

IMPACT ON LEARNING . 

J* ..ypti.Yd we] 1 to rev. lew briefly the impact that these handicaps may : 
present to learning situations. It is likely that the handicaps effect 
both frequency and complexity of behavior. It is also general ly agreed 
that the hand icaps may effect the env ironmental response to behaviors 
produced by these students. The less overt behavior a person emits, the 
fewer enviromental feedbacks and interaction received. This situation 
results in a gradual extinction of whatever sk ills may have existed, Th is 
analysis is consistent with the work of Bijoa (1966) and Lindsley (1965). 
Motor handicaps may make emission of some behaviors a strenuous undertak- 
ing, resulting in low emission rates. In like manner, inappropriate 
behaviors with a high rate may encourage a strong env ironmental response 
that inadvertent^ serves to /majntain those behaviors, (e.g., wel 1 - intended 
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:attgftt jdn to stereotyp ileal behaviors like head banging or crying may 
actSfjy imajritairi those behay jbrsj.y; inappropriate behaviors such, as these 
may be phys ical ly incompatible with more adaptive behaviors, such as 
Manipulating leisure objects and ass jstjhg jn self-care_rbyt jnes. . .Students 
with sensory handicaps,, such as bl indness,_have_no way of observing and . 
mode ling a p pr opr fa t e b eh ay i or in o t h e r.s F i hall y , a h a n d i c ap m ay pr even t 
a behavior from occur ing altogether; e.g. , spastic quadr ipleg ia may prevent 
several motor actionjp integral to ambulation, self-feed4ng,and dressing. 
Inability to perform' certain reflexive behaviors will clearly affect the 
performance of more complex behaviors. . 3 

According to P iaget the inab ility of a person to behave in cert a in 
ways may seriously limit sensory-motor learning activities. It' is 
generally believed by develowental ists that behaviors learned at each 
sensory-motor stage are necess^arv for the development -of later stages. 



TARGETING BEHAUIORS .FOR! INSTRUCTION 

Given the severely limited skills aid motor abilities of NPMR students, 
behaviors targeted for instruction ire kept simple. To be more concrete, 
what would_one select to teach a tsenaged .student with a mental age of six 
months or less, no expressive language sk.il Is, minimal responsiveness to 
conversations, l imited range of motion of all extremit ies, no mobililty L 
skills, no sel f-help skills, poor head and trunk control , and whose most 
frequent overt motor behavior was head rolling? Probably we would begin 
with visual tracking, Responding to being spoken to, and object manipul a- 
t ! on • If ac * 1 n 9 a n_d s be i a 1 res pons i ven e s s s k i 1 ] s .a re r eq u j s i t e s ttTmany 
basic social skil Is and. potentiate ..^enhanced quality and frequency "of 
interaction with others. , . Development ;. of even simple object maj/fpul at ion 
behaviors promote fine, and gross motor development, teaches the student to 
control the environment |Vas in Piaget's circu tar. react ions stage), preventr 
loss of muscle function Sno^respons iveness due* to inactivity, and, as sug- 
gested by Zuromsk i ( 1978) , prevents development of learned helplessness. 
Clearly,, commerc ial ly ava ilable educational software for m icrocomputers 
and most of the educational applications of microcomputers, even in special 
education settings, to date proyide 1 ittle help fbrn^eal ing with non- 
ambulatory, profoundly mentally retarded students. 

MICROCOMPUTER APPLICATIONS IN NPMR INSTRUCTION / fl 

Being impressed with the potent ial of microcomputer technology for educa- 
t ion , and hav ing a subst ant ial number of NPMR students in res idence at our 
facility, we found the. possib il ity of adapting microcomputer technology to 
the needs and characteristics of nonambulatory, profoundly mental ly 
retarded persons a great cKal leTTge. What did we hope to accompl ish in the 
process? _At pne_leyel_Qur intentjons^ere simple. Primarily we wanted to 
increase the rate of occurrence of s imple motor behaviors of severely 
handicapped students. Also we wanted, to assist staff, with these students 
and increase the precis ion; of . instruct ion; * ' . 

Typically, _work _with i_ these student! involves $n intensive program of 
one-to-one teacher-stadent ratio f or instruct ion. For this -instruction to 
be effective, the teacher must be pat ient (because responses often occur 
at quite low rates), be exceedingly consistent, and reinforce target 
responses instantaneously. . Even minute delay greatly diminishes rein- 
forcement effect iveness and, hence, rate- of response acqu is it ion. Jtk 
Obviously, performing in the indicated manner can be a demanding, flLing, 
and repetitive task.. Our notion was that a microcomputer should re^raily* 
prov ide prec ise contingency control, record response data, and deliver 
immediate reinforcement simultaneously for multiple students for some 
types of behaviors. If such repet it ive yet relatively simple tasks could 
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be handled, -perhaps even with increased precision, by the computer* the. 
teacher would be freed to work with other students biiikills best taught 
through direct social interaction; -f^ 

System Specifications 

At this p3 in it let us cons ider the system_that_we_have .used in . an . attempt 
to address these tasks, .in mostsituations we used_an Apple II Plus 
computer (Dos 3.3) with 48K of RAM, two drives for 5 1/4-inch minifloppy 
dl 'sks, a video monitor, and a Centronics 779 dot matr ix pr inter. Purchase 
of this equipment was made possible_by a Title IV-C grant from the West 
Virginia Department of Education. The programs used In the work discussed 
here were written in BASIC. In deciding to purchase an Apple system, the 
ava ijabil ity of an extensive amount of wel 1 -documented software arid a 
substantial number of service outlets were important to us,. Probably all 
we have. done with the Apple could be done with. other seemingly less 
expensive systems, but note.should be made that much of the bstensive cost 
savings would be substantially offset by the need to purchase expansion 
, interfaces in order to handle necessary peripherals such as dual d.isk 
drives, pr inters ,> etc. which would also have to be acquired. 

Modifications for NPMR Students 

Because the students were unable to respond via the typical keyboard 
arrangement due to their motoric limitations, it was necessary to devise 
alternative response modes. At the same time it was necessary to devise, 
feedback from the computer that would J6e perceived and would be positively 
reinforcing. On the equipment that tfe are using, all external switch out- 
Puts are connected through the game port of the computer. Inasmuch as the 
same response and hence manipulandum or responsive transducer would not be 
useable for all students, al lowance had to be made for easjli and safely 
changing the manipulanda which were connected into the system. After a 
f%w_false starts we have settled on an arrangement involving plug con- 
nectors for the input from the switches of each student-operated man ip- 
ulandum. This then goes to an interface that debounces the switch input 
(preventing a single response from being mistakenly read by the computer 
as multiple responses) and serves as an input buffer (storing the response 
input until the computer acknowledges itj.l 

Feedback Xo students. Another part of the system that required some 

development effort was the output of the. computer to the students. 
Clearly, textual feedback oil a video monitor was mean irig less. _ Color 
graph ics and audio output seemed promising for some studenffs; however, 
previous experience suggested that a greater variety of stimuli would be 
required. We decided to have the computer control a variety of devices 
including a cassette recorder, a hair dryer, a 1 ight display, and a pom-pom 
affixed to a flexible rod that could be "flipped" by a solenoid (causing 
the pom-pom to si^ke) . After a number of preliminary attempts, we devel- 
oped an output interface in which a computer output pulse operated a relay 
by wh ich a direct connection of the computer arid stimul at ion dev ice was 
prevented by opto- isol at ion (removing the possibil ity of inordinately 
large voltages feeding back into- the computer) . The various dev ices were 
connected to this interface by standard plug connectors. [In some cases, 
e.g., an air blower or a battery-operated toy, some relativly minor 
alterations in the standard control circuits had to be made to allow 
remote operations; see Higgins (1982) for a simple description of ways to 
do this adaption.] 

System portabil ity . The final product of thejeffprts to deal' with the 
compl ications has been a portable system. In order to facil itate use of 
the equipment. in different instructional spaced, the system ha,s come to 
•"est on a rolling lockable storage unit of the sort typically used for 
audiovisual equipment. Painted mason ite panels have been attached to the 
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sides of the unit by metal brackets, gn these panels i are _ sockets _ for the 

necessary, connectors and I accommodat ions, e.g.^ .brackets i _c1anipSi._f or_ 

affixing the devices used to present stimuji to the students: -On the ttfck 
of these panels are the interfaces and other circuitry as mentioned. "0* 



DESCRIPTION OF COMPUTER-BASED INTERVENTION ; 

De4cr-ipt4on of Students— Sample Selection , fi ; 

Some summary information on stadents who participated in the project is 
presented in Table 2. The table shows two groups of students. Group 1 
consists of seven persons and Group 2 consists of four persons i The two 
groups differ by slightly more than 3 years in chronological age. Column 
6 shows that the mental age of the two groups differ quite dramatically * 
with.mean mental age for Group 1 being 4 months as opposed to •lS.months 
for Group 2. However ; : . with this popul ation of students mental age is a 
may not be particularly useful predictor of motor activity production or ' V- 
rate of response acqaisi tion . Instead, mental age needs.to be considered 
in light of the total hand icapping conditions, e.g., in Group 1. the highest , 
mental age person may be the most physically disabled. 

Before any formal deve 1 opment of man ipulanda was undertaken,- students 
who could participate were screened, From. this popul ation the 1 1 . students 
were selected. Observations indicated that each student could move at 
least one arm . In most cases both arms could be voluntarily moved, though 
with a substantial ly 1 imited range of motion. Only two^ students could 
vol untar ily move their legs, arid such mot ions were extremely .1 iffnted as 
they lacked sufficient trunk control to produce compensatory movements. 
All clients except one could move theirheads in all directions. All 
observations were corroborated by consul tat Ions with a registered physical 
therapist. From this popul at ion then, the following response pool was 
available: Group 1 --reach ing, pull ing, grasping, head rotation; .biting- 
scratching or rubbing arid^nodding; In a_few cases, leaning was also 
available; and Group 2--reaching, pulling, pushing, grasping, head_ 
rotat ion, head nodding, biting, scr atch ing or rubbing, leaning, and 
squeez ing. •>*•;. * 

Originally, it was anticipated that by deal ing with the most severely 
mental ly retarded students (Group 1), the 1 imits and ultimate capabil ities 
✓ of microcomputers; in instruction of NPMR could be readily and clearly 
determined. Indeed, this test, appears not to have prov ided us with 
sufficient information to make a conclusive statement. . The .character- 
istics of the groups that are shown iti Table 2 do not tell the entire 
story. With the exception of three persons, most members of Group 1 
regularly produced behaviors that.we felt-could be increased in terms of 
frequency and complexity. Group 2 was selected as an alternative demon- 
stration. Members of this group differed from Group 1 In mental age, but 
they had many similar physical handicaps. Actual . initiation of act iv it ies 
was not begun simultaneously with all students. In our eagerness to com- 
mence, we began exploratory efforts with. these studentSi _wh j le (.capabilities' 
to handle multiple students simultaneously, to vary response inputs, and 
to 1 change stimulus .outputs were bejng developed. Gradually, all Group 1 
stadents were added and served in the afternoon. This, in turn,, was . 
f ol lowed by initiation of computer-managed act Ivit ies to Group 2 during 
mornings. J 
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TABLE 2 

Jabj£|Of Client Characteristics 

pi^..; A'-: c- - Sensory NWdt or Mental Functional 

CJient Age Sex Handicap handicap Seizure Age Level 

Macel 15 yrs. F , Spastic " ""Tmo^'lrof oandT 

guadriplegia 
contractures 
of wrist 

Alice 15 yrs. F Blind Limited ' 5 mos. Profound 

1 leg use 

Sue 14 yrs, F ■ . Spastic Grand 3 mos. Profound 

Suadripleg ia mal 
hem i pares i s 

Ron 13 yrs. M Spastic 5 mos. Profound 

diplegia 

Faye 17 yrs. F Spastic Petite 4 mos. Profound 

. paraplegia mal. 

AK 22 yrs. M Hearing Spastic 5 mos. Profound 

Deficit quadr ipleg ia 

Lyn 24 yrs. F Spastic 4 mos. Profound 

quadr ipleg ia 

Fred 22 yrs. M Spastic " "* ~"~~V7~mos7frotoimi~ 

quadr iplegia 

Ray 21 yrs. M Strabismus Hip dislocation 23 mos. Profound 

Herb 19 yrs. M SpasticS General - 

paraplegia, motor* 17 mos. Profound' 

h ip dislocation , ' ~" 

Eloise 21 yrs. F Paraplegia 4 mos. Profound 
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Selecting Student R esponses 

The selection of responses . for utilization was final ly 1 iroitecj to those 
behaviors that we felt were possible gi>en the student's >nand icaps, were 
within current sensory-motor devel opment ] evel ,_were not ref lexive_ in 
niture;_and had eventual functional utility; In several cases,~ espec ial 1y 
among members of Group 1, students seemed physically capable of reaching 
for, grasping, and retrieving objects, e.g., toys, but .theydid not. _ ; 
Indeed;. they failed to do so. even when such objects were placed in close 
proxinuty. With the goals of improving sensory-motor operations^ encour- 
aging exploration behavior^ and possibily develop i«hg some rudimentory 
forms of play, it was decided that the target behaviors should encourage 
reaching, grasping, man lpu 1 at ing and perhaps retrieving. For Group 1, 
such _a .combination initially seemed best produced in the form of a polling 
response. m ■■/'"' " - 



Members of Group 2^ however; showed a fair capacity for retrieval of 
toys as well as exploration behaviors but riot, as a rule, prolonged 
involvement with objects. Thus, while most members of this group reached 
out and retrieved play objects and at least minimally manipulated objects, 
play itself was a low-rate response. In fact, , all group members_fevealed_ 
only limited exploration, retrieval , and play.' Thtis, for members, of • Group 
2. it was decided that a simple pull response, already available at con- 
siderable rates ifi*sbme of their repertoires, might not be an optimal 
choice, Rather, it was " determined that behaviors of this groap should / 
demonstrate more complexity. Arm movements should be accompanied by hand 
movements^ e.g. , reaching, grasping, holding, and mov ing needed to be part 
of the.-ijehav ioral complex up to the limits of each group member's abil ity. 
i . . • 

Man ipulanda . For members of Group 1 the man ipul andam in it ial ly con-, 
sis ted of a light weight pull string, More specifically, a piece of fish- 
ing line was attached to the microswitch at one end and to a plastic cuff 
at the other. 1 The stadent dompl eted a -pal 1 response by simply flexing an 
arm or could grab the string with either hand and pull on it. This 
manipulandum was used initially for all members of Group 1. For members 
of Group 2, three different manipulanda were used: rotating cylinder, an 
omnid irect ional joyst ick , and a joystick con nected to an ad j us tab 1 elapse . . 
neck stand. The rotating cylinder (actually a modified rol 1 ?ng p iri) ; :was 
used to encourage hand as well as arm movements, although, as designed, ; 
the rolling pin could be moved by s imply dragging one's hand across the ' 
barrel. The_rolling pin was anchored to a stand, and screws were placed 
in one end of it in such a manner as to depress a mj^roswitch when the pin 
was turned . To prevent d irect man ipul at ion of thef'micros witch by the ■'. 
stadent, plastic covers were placed over the end of the cylinder arid the ; 
m icros witch. Th i s man ipul andum was then cl amped to a tray that could be .- 
placed within arms' reach of the stadents. Eventual ly this manipalandam '.* 
was used with three k of,^the Group 1 -students who had low rates of the 
str ing-pul 1 response. 

The joystick and gooseneck mounted joystick mounted on a gooseneck 
were purchased from the Prentke-Rom ich Company of Shreve A _0hjo,_ Ljke_most 
omn idirect \or\a s \ joysticks, microswitches" could be activated by pushing, 
pulling, or otherwise moving the stick out of the center position. Each '} 
stick y/as spring-action controlled to return tP the center of the man ip- 
ul andum when, released; Additionally the flexibleshaft of the joystick 
mounted on the gooseneck could be twisted and angled to conform to the 
particular capability of a student. Each manipulandum was capable of ; 
accommodat ing _h igh response.rates and forces, as well as a variety of 
manipulation forms, Each of these devices were then anchored to trays 
that could be placed within the reach of each student. We also have a 
number of other manipalanda that could be used, e.g., wobble switch, air 
cushion, pneumatic (pillow) switch, and pneumatic switch requiring either 
sucking or blowing into a tube. 
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Identifying Training Objectives 



Figure. 1. shows some samples of general ized IEP objectives that we have 
f ouiid adequate i to apply to training _with_these i: r esppnses. The. part icul ar ■ 
response cr j ter ia, jwhether a percentage or frequency measure; type of " 
prompts--e.g, ,, verbal, gestural , phys ical guidance; and type of any other 
re inforcers-~e.g. , social, edible; would have to be specified. Obviously, 
goals such as these would comprise only a portion of _ a»_student 's objec- 
tives,.. They would Have to be integrated into the tbtaT plan of educational 
and related services. 



EXAMPLE GOAL STATEMENTS* 

Reaching toward object % of time with prompts and reinforcers 

during a 2-week period. 

Grasps object producing auditory and visual stimulation % of time 

with prompts during a 2-week period. 



Grasps object producing auditory stimulation times per session 

with prompts,' during a 2-week period. 

Grasps object producing visual stimulation % of time with prompts 

during a 2-week period. 

Moves toy or manipulandum times per minute with prompts and 

reinforcers during a 2-week period. 

Uncovers toys or manipulanda times in 5 minutes with prompts 

and - ; reinforcers during a 7-week period. • : - 



Cr iteria, type of prompts (e.<j; verbal, gestural, manual ) , and of 
reinforcers (e.g., social, edible, sensory) are to be provided in the 
blanks. ; : ' 

FIGURE 1, 



Se lection of Re spon se Consequences ; 

One topic of enoHnbys import to be considered before we. began the actual 

training with the ? Computer was selection of response consequences. 

Al thoug h i t may be* _'*tjr ue that s ome p erson s of this popul at ion m ay per f o rm 

fairly well for food and drink, we decided to "tike a different approach. 

Oar decision to use other consequences was based cm three factors: (1) 

log is t ical ly speak l rig. our current training location and equipment do not 

lend themselves to use of edible consequences very well; (2) consumables > 

are indeed consumed, requiring a constant supply; arid (3) there often is a * 

s'ignif icant delay between occurrence ,of target response and the actual 

consumption of the reinforcer. _For Jthese- 'reasons we elected instead~fco 

concentrate on the product ibh of v istal , auditory, and other stimulus 

events as consequences. Initially, we felt that we should capital Itee'on 

bearing and visual skills in the response consequences that we provided. 

Thus, we used shaking a pom-pom and having a series of lights sequence • 

through or "chase themselves around" a c ircul ar. conf igarat ion . For others, ~ t t 

we provided music and spoken stories via cassette tapes. Later, we pro-'. 

vided activation of the lights and sounds- from a" space gun (originally 

battery-operated and softly blowing air from a hair dryer without the 

heating element) as consequences. 
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To. date; we have found the blowing. air and spoken stones the most 
. effective of our consequences. This is not_to say that other visual, 
auditory, or vibratory events will riot be effective, but rather, with the 
persons we have tr jed to.date^they have not been as effective as we had 
noped._ We will, of course, continue to keep these various con sequences in 
our armamentarium while we explore the effectiveness of others. We "have 
not tri ed every combination of consequence with all students, nor have we 
systematically explored varying durations or onset arid offset parameters. 

"Selecting Individual Student Response Consequences. After obtaining our 
base rate or behaviors, the student. Is ^provided with a variety of stimuli. 
We observed closely for obvious signs of di stress--e. g. , frowning, crying, 
withdrawing; for orienting response--e.g; , eye opening, cessation of 
movement, head. or eye movement in the direction of the stimulus if 
spatially local izabte; arid overt positive affective responses-~e.g, , smil- 
ing andlaughing. The event eliciting the least signs of distress and the 
most onenting.and positjve affective response js tried first as an 
os tensive reinforcer. We are attempting to formalize and evaluate this 
procedure empirically. 

:•' u , *\ ' 

To ensure that a't" least some in itiaT contact is made with the con- 
sequences,, we have used a priming technique. In this technique, before a 
training session begins, the instructor operates the apparatus that will 
present the stimul i used during training as response consequences; e.g., 
the cassette player-is operated, presenting a brief sample of the^music or 
story being used. This priming technique is used dai ly when* student 
response rates may be low. For spt$e. students, priming had to be Used only 
onceortwice. ^ 

I 

The Instructional Session 

During instructional sessions the instructor .turns. on the' system, loads 
the relevant program disk, then goes through a. start-up dialogue (shown at 
the top of Figure 2). During this dialogue each student involved in the 
upcoming indicated session is identified; the type of data being collected 
is indicated as baseline or intervention; the type of reinforcement 
schedule to be used is noted; and maximum session* duration is shown. 
After this review, the instructor connects arid positions the appropriate 
stimulus-devices. The students are ^hen checked for appropriate position- 
ing in their wheelchairs (as indicated by a physical therapist), arid then 
the manipalanda are placed in front bri the students, either clamped to a 
la P tray or affixed to a modified hospital tray. Once all is in order, 
the instructor starts .the session and remains nearby ' to 'monitor the 
students. We have been providing three 5 -minute sess ions per day with 
eacn student (barring illness or 'system malfunctions) Brief sessions are 
used to ensure that the instructor cont inues to' interact frequently with 
the student^i.e., we do not want to "park" a student in front of a machine 
f nd then "Torget" that student--and to provide opportunity for reposition- 
ing any student who may movie into an inappropriate position in the wh-etfl- 
chair during a session; ,At the end of" V student 1 s third daily sess ion-, y:; 
data are stored on disk and then output on'the monitor as shown in the 
lower portion of Figure 2. 



RESULTS 

Some sample student data i 1 1 ustrate some of our progress. One of the 
first students to be involved in this project was Macel. The response 
ut J M ^d was the pu 1 1 -response , which was used exclusively in the beginning 
(in. part due to a lack of better alternatives, ) ;?he Y^spbfise. consequence 
used was 4 seconds of mus ic. Data for each S-m innate* session are presented 
in Figure 3. After a period of baseline conditions (no programmed response 
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PER#01 

2 
3 
4 

5 
6 

. 7 
8 

9 NULL / / 

10 TESTDAT * / 

1 1 ABORT 

' SCHEDULE FOR KEY 1 - 
ENTER FILE NO. CLIENT ID NULL FILE 
CONDITION NO. 1 
CONDITION TOTALS 
SESSIONS 0 TRIALS 0 



SESSION DATA 

NO. OF TRIALS 3 

TYPE OF SCHEDULE FR100 - - 

DURATION OF REINFORCEMENT 1 

WHAT IS THE MAXIMUM SESSION LENGTH (IN MINUTES) CLIENT ID TEST FILE 
CONDITION NO. 1 
CONDITION TOTALS 
SESSIONS 0 TRIALS 0 

SESSION DATA 

NO. OF TRIALS 300 

TYPE OF SCHEDULE FR1 

DURATION OF REINFORCEMENT 3 

WHAT IS THE MAXIMUM SESSION LENGTH (IN MINUTES) 

GOTO 620 , 
PRESS RETURN TO START 



End of Session Oatpat 

THIS DATA IS FOR THE SCHEDULE WAS AN FR1 
TOTAL TRIALS = 0 TOTAL RESPONSES =- 3 ■ 
TOTAL TlflE = 1 MIN AND 0 SEC 
RESPONSES PER MIN = 3 ' ; 

THIS DATA IS_FOR THE SCHEDULE WAS AN FRV " ■ , 
PtTTAL TRIALS= 1 TOTAL RESPONSES= 1 . 

* TOTAL TINE= 1 MIN. AND 0 SEC. 

•RESPONSES PER MIN. = 1 . 



DO YOU WANT TO RUN MORE SUBJECTS ($,N) N 



PROJECT ORION DISC 

FIGURE 2 



Macel 
6ft 



0-0N0 consequation 
•-•Contingent stimulation 




Figure 3 
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Cdh .sequehces) wltK varjabil ity In response 

rate, response-contingent presentation of stimulation had no clear, 
systematic effect^ The most remarkable effect was the large range, In 
response r ates ._ _ _Beg Inn jng at .sess ion 287; there was a fairly short-lived 
Increase in response rate during sessions with contingent-stimulation. 
However, It Is unclear whether the eventual decrement In rate was an 
instance of spontaneous extinction or merely a return -to. low rates follow- 
ing brief h Igh-rate sessions. t .W"e are exploring use of alternative 
man Ipulanda and nesponse-cont Ingent stimul 1. In retrospect; perhaps we 
should have taken this tactic earlier. However, th|s tactic was not taken 
during the earlier period of work with Macel because we were dust develop- 
ing some of the other devices and capabil 1ty; later when rate Increased 
for a session or two, we-were hoping an overall trend In the direction of 
Increased rate would evolve. Perhaps 1t_is_worth noting that transient « 
rate Increases during contingent stimulation sessions occurred at session 
229, when the priming procedure was Introduced, and following the change 
to two rather than one contingent stimulation sessions dally beginning at 
session 285. 

As with Macel, response rate varied considerably between sessions 
during the initial phase when baseline conditions were used exclusively 
with Ray (see Figure 4). The frequency of response-- 1n_th 1s_case* use of 
the -rotating cylinder switch — Increased over that In baseline conditions 
when each resulted in presentation of a recorded story for four seconds. 
Rate Clearly decreased when baseline conditions were reinstated 1n session 
55, then rose again \lhen contingent stimulation was reinstituted in 
session 60. f?esponseLr ate clearly dropped during session 46 (Indicated by 
a triangle in Figure 4), when the cassette player malfunctioned part way 
through the session. 

Rate of use of the joystick switch by Elolse is shown 1n Figure 5. No 
change in response rate is evident subsequent to ' response-contingent 
stimulation— Ue., four seconds of mus 1c--becom1ng available. Inasmuch as 
virtually no responses occurred during this. latter phase; the instructor - 
began attempting to shape the response by activating the cassette player 
on occurrence of hand or arm movements 1n the direction 'of 1 the joystick 
(these would not be shown as reponses on the. graph, however). This 
strategy has not been effective. Consequently we are reevaluating What 
responses and what type of contingent stimuli to use with Elolse. 

Herb's rate of using the rotating cylinder manipulandum 1s shown In 
f.. .1 9 ure 6. Response r a t e w as 1 pw_ du r 1 n g _ b as e 1 In e _ c on d _i t i on s , t h e n increased 
when switch activation produced four seconds of activation of the space 
gun. The increase in rate was trans lent, unfortunately. Consequently 
other types of response consequences are being tried because the response, 
per se does not seem to be prob lemat 1c^ the reason for the precipitous 
drop in rate is unclear, but it does seem to be an instance of the 
phenomenon previously termed spontaneous extinction^ 

A final set of data is shown in F 1gure 7. Only a few sessions were 
required for a clear demonstration of the effectiveness of the procedures. 
Rate of utilization of the rotating cylinder manipulandum Increased when 
it produced four seconds of operation of the air blower; than rapidly 
decreased when contingent stimulation was discontinued. With contingent 
stimulation reinstituted, the response rate again increased. We anticipate 
soon moving to some simple discrimination tasks with Fred. 
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• " DISCUSSION ^ 

Due to time and space constraintsi data for all paf t ic ipating students. / 
have not. been discussed;. The. described data do, however, frustrate the' 
effects (or Jack 'thereof ) we have observed. In sbm^.lnstahcfSi e.g. A Mac el 
and Eloise, we have been frustrated in. attempts to generate Consistent 
increases in the rate of productive behaviors. In other instances, e.g., 
Herb's, response rate increases were transient. How to pregict or 
circumvent such occurrences is as yet. unknown to as. Finally, we have 
seen^some unequ ivocal increases in rate, e.g., Ray and Ftfectf. We are 
convinced that a system involving a microcomputer can be J effectively 
utilized in prec isely and consistently conduct infph"*in of simple 
behaviors that can enhance motor and, potentially, cognitive sk ills, 
providing the students something constructive to do, and at least 
partially relieving an instructor of a tedious, repetitive task. We 
attribute the lack, of progress by some students to inadequacies, not of 
the computer system, but in the state of our knowledge about effective 
instruction with NPMR stadents. 

D iff iculties Encountered 

~ - ~ _ ' , ' v 

Funding . One of the first difficulties that we encountered--and irV these 
times of economic austerity we suspect others will also*'eacoun^--was 
locating funding for, and perm isss ion to purchase, the equipment. Some 
administrators are predisposed to view microcomputers as a faddish gimmick, 
the latest audiovisual "toy," which wjll quickly be stuck dh a shelf and 
not used. Why spend the money on something that may be of little use in 
instruction (perhaps due to lack of staff who know what to do with it) and 
will be a dust collector? One suggestion is to attempt to obtain funding 
from private contributions or special fundraisers. At one of our' 
children's schools/ contr ibut ions from businesses and collection of 
Campbell's soup labels have helped provide a microcomputer. Another source 
is small grants such as the Title IV-C grant, wh ich funded the equipment 
for this project. Either of these strategies avoids encroachment on local 
• revenues. On the other hand, persons proposing purchase of a microcomputer 
should be prepared to provide a realistic projection of potential applica- 
tions and trained staff. Additionally, overselling should be avoided and 
latent difficulties acknowledged. A dose of humility probably will be 
helpful in convincing skeptical administrators who are" concerned about 
conserving funds. 

Turf. Another difficulty that we encountered was organizational turf- 
defecisiveness. We discovered that the staff responsible for operation of 
the large computer systems that handled personnel inf ormat ion, payrol 1 , 
inventory, etc., had some negat ive _6p in ions about f ac i J ities * such as ours- 
purchas ing microcomputers. Some of these concerns included: What possible 
use could we have for a computer? Who did we have that knew any th ing. about 
computers? Why should money be spent on buying a number of cheap little, 
and from their perspective, dinky, 1 ight-duty machines that wouldn't hold 
up well? Finally, and seem ing ly most substantially, why didn't we just, 
let them. handle whatever it was we wanted to do with their large, powerful 
machines? 

Because the op in ion and recommendation of these computer' spec ial ists. 
were important to the administrators who approved ^purchase, we began 
attempting to inform them of the capacities of microcomputers, of the 
specific applications of interest, of the necessity of immediate access to 
and output from a computer u^sed for .instruct ion, and of the uselessness, 
for our purposes, of reports of student activity wh ich arrived even a day 
after the fact. We gave numerous assurances, both oral and wr it ten, that 
we would not develop an information management s ^^ em tnat would rival or 
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Figure 5 




dupl icate any of their actiy 1tie#. in . retrospect; perhaps we were, a bit 
naiye in not having spent more ^Riie with the people dealing with the large 
systems before we began developing bur proposal. 

System development . A th ird set of a* if f icul t ies..th.at_we encountered _ 
pertained tp; system development* _ Along this line we have encountered 
difficu7ty.es V1th systems operat ing as we had expected and had been 
assured^ they would. We discovered that it is possibleithat some m icro- 
computer /ia-lesmen, with apparent backing by their "technical people," 
sometlmes'give firm assurances that .software will operate with a particular 
disk-operating system or that specific components or boards are compatible 
and can be utilized simultaneously when such- not the case; To il lus- 
trate, in the devel opment of a separate systfrn^jwe were assured that speech 
recognition, synthetic speech, and color graphics packages could be 
simultaneously available for operat ion in an /Instructional manner with 
another microsystem with the available memory and simple BASIC programs. 
We found that was c learly .not the case, at least without substantial - ..." 
and expensive software development. 'For what it is woVth, we were deal ing 
with a. firm spec if icalT^. recommended by the manufacturer as having, 
expertise in such-matters. Probably everyone was operating in good faith, 
and ultimately all. the components probably could be made to function ?as we • 
wanted, given- tirffe .'and money. However, one should recognize th'at people 
may have different per spec t iVesf^ arlid time frames when addressing the . 
questitfn^ >^ean..compoDent A" a»d component B be used together, in a XYZ 
microsystem?" Most of. us in educat ion want to know, "Can we plug them in,, 
turn on the power, and tell them to go?" Dealers and technician may'" 
really be saying, "Sure it will work ultimately, but there' may be some 
considerable adaptations needed firs 4." 

Equipment ^va ilab il ity . Another circumstance that we have encountered 



relative to difficulties in system d 



elopmfent ij that all components _ are 



not readily available off a shelf. Ror the.' type of instruct ional appl ica- 
t i on s" di sc u s sed here, adequ ate software i s _ not _ re ad ily commerc ial ly 
ayajl able. _ If you are contemplating an application similar to ours, you 
need someone fluent in BASIC or wHatever programming 1 anguage you plan to 
use. The t ime needed to develop such software can be cons iderable. The 
more sophistication wanted from a system, the more time. will be required 
for program writjng and test iruj. If art adequately skilled programmer is 
npt on staff, the propri&ty offctevel oping a microcomputer system should be 
viewed skept ical ly un iessN-4-trra commitment can* be obta ioed *from a con- 
sultant or perhaps someone affiliated with a nearby calT&« or uriivers ity 
program. Similarly, as noted, we have found a need f OrifsSme ,rflat ively 
simple^electron ic circuits that-had to be . f abr icated. Again, time and some 

money need to be al lowed for this purpose. If an adequately sk i 1 1 ed person 

js_ not on i.staffi proceed Cautiously. , A commitment' from an adequately 
trained person from somewhere is essent ial . - * 

Maintenance , /^fourth class of difficulties that we have encountered 
pertains to •ffl^ir^temance and repair of the equ ipmen't. Inevitably, things _. 
quit. Keys on terminals will stick. The heads on disk drives wilfc need** 
to be adjusted. Wires on switches will come off. Pins w,i 1 1 break -on con- 
nectors. Connect ions may tarnish or corrode. The occurrence of many of 
these problems is exacerbated by frequent moving Of ""the equipment. /Having 
a sk il led technic ian on staff or readily available to deal WiwCsjich 
problems is essent ial. Having a maintenance contract is highly desirable, 
but do not let having one lead to smug conf i delete. Unless the contractor 
is nearby and makes "housecaUs" on short not4^e^a problem that develops 
may not be resolved immediately and may necessitate sfeme- transport at ion of 
the malfunctioning components to the repair shop. Also; for what it is 
worth, precautions will be needed to minimize the likelihood of damage to 
the 'system by students grabbing cables, housekeeping staff bumping 
components or engaging cables on dustmops or buffers, or deliberate 
vandalism, if not theft. Secure storage^ is essent ial . 
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Our experience has been such L that_we_all have become believers. In 
Murphy's Law; just about anything thatcoald go wrong with the system; has 
gone wrong at sortie^ point. For a while, this situation cause'd_us to be 
rather doubtful b£, our competence. However, after learning that other 
persons who;seemed to ha\te e^en more computer sophistication than we have 
voiced some similar concerns (Kieras, 1981; flayer, 1981; Schneider, 1981), 
we did hot feel so bad. \ ]• o 

^ »H4tfes. A final set of difficult les in developing a 
microcomputer system for Instruction with nonamtagiatory, profoundly 



jr mental ly^retarded students pertains to student cWracterist 1cs,_rather_ 

- than the^omputer system. As noted, selections of an optimal .response 
and optimal re inf orcer_f or each student are difficulty Many of these 

.students have such' prof bund physical handicaps that determination of wh ich 
motor activities are possible, particularly without inadvertently eliciting 
counterproductive reflexes, 1s difficult. A prior specification, when th A 
iW^er of different, clearly voluntary movements and rate of occu rrence c t 
ea^TPare so low, is difficult, In some cases the range of motion and thfe 

'flexibility of the 1 1mbs -are 1 United. Clearly, consultation, with a_ 
physical therapist and occupational therapist \p essential. However, 
sometimes the advice of such ^skl lied special 1sts 1s to try worklrtg with a ? 
gi^enfrntPyetnent and see what prfjipens. ' < 

Although we. have not final \zed' the proces-s, our practice 1s to position 
each of a number of man 1pul*nda, one. at a time, in front of a student and v 
observe which is activated at Jfche highest rate. Selecting what to use as 

.an ostensive reinforcer is, if anything, even more problematic. With. less 
severely handicapped persons, determinations of reinforcer^ 1s s^pler 
because they often can indjjjgte preferences among activities and stimuli 
by means of 1 anguage, gesture^ or even actual approach. With the greatly 
limited language and motor abilities of students such .as tnose involved in 
this project^ such-indications are *un flkely* Similarly, aseVear. demon- - 
stration of the effectiveness of some stimulus or activity as a reinforcer 

'for some other behavior wnerally is not readily ava llabla. This was one' 
of our concerns" when we ^art^i this project . Currently ye flrialjzlhg a.' 
formal procedure for assessmen£' p of reinforcer effectiveness with these* 
students. ' , \ , 
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BLISSYMBOL DRILL PROGRAMS FOR THE APPLE II COMPUTER 



Florence C. Wertz * 
3900 West River Road 

Michael Dowl ing School , Minneapolis, Minnesota 55466 



I NTRODUCTION TO BLISSYMBOL ICS 

Blissymbolics (Bliss, 1^78; Silverman, Mcljaughton, & Kates, 1978; Helfman, 
1981) is an effective system of commuri icaiiori for many nonverbal .individ- 
uals with lay arie^ty_of_handjcaps s In a retent custody case, a young man's 
ability to use # B1 issynbols for. statements ind answers to questions con- 
vinced an Ontario judge to declare him competent to manage his own affairs 
("Palsy Victim," 19B2.) Because 81 issynbal ics is not the optimal alter- 
native for all individuals, it is presumed here that appropriate assessment 
procedures fRussel witty a St. Louis, 1982) will have been carried out by a 
qua>if ied team. - ; ^ 

Traditionally, a Blissymbol user points to a symbol on an accessible 
'rigid board (Bl issboard) displaying the s>mbols with w.hich'.the user is 

f amil iar. Success 'in .communication depends on the user's abil ity to 

des igriate the_des^d_synbols and the interpreter's ability to recognize 
them. # In some instances eye pointing is less ambiguous than hand pointing. 
1 The word meaning pr inted above,- the symbol s mafces commuri 1c at ion possible 
.with persons haying no knowledge of Blissymbol^;'. ; ; 

The Bl issboard .usually _accpmpanjes_the user;_dupl jcates of it may be_ 
located at home, 4Sj±ool , or place of work. The making of fuch boards arid 
keeping them current requires substantial amounts of time arid considerable 
dediapt ion. Blissymbol stamps and some 81 issymbol ics instructional 
materials are commercially available. 

' f] However, the consc lent ious instructor must expect to draw many symbols 
tfe meet specific needs. For the necessary precision, templates should be 
used for drawing the symbols. . 

The Apple II computer, in- conjunction with existent software, offers' 
attractive possibilities for 

1; accuracy in communication with teachers, parents, peers, arid others 

iriyplyed with the .client; * 
2. ^encouragement of communication; 

3; unlimited opportunity for repetitive drill programs, with multiplied 

teacher or therapist effectiveness; 
4. rapid access to the full range' of 81 issymbols iri the standard dic- 
tionary, Bliisynbols for Use (Hehner, 1979) (hereafter referred to as 
' BFU); and . 
greatly reduced tedjujiof generating 81 issymbol ics materials. 

.The-stHTTa*aflQ set of 9*1 jss,ymbo]s in_BFU has become available on diskette 
in two different computed languages. The first to appear was the excellent 
self-contained SlissApplf (Vanderhe iden, Kelso 1982) program, written in 
FORTH. The SlissApple program is written for the Apple II computer with 
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48K memory and one disk dM\jeV A "speak 1ng M - vers 1on 1s avail able; The 
same Bl Issyrobol set . has been drawn' afrd stored, with BASIC programs as-.Bl lis 
Llbrarp. BUss Drills and BlIssbo^-.'.affr.wH on one diskette; BUss 
Library symbols are on two d Iskettes; pr^gnSns are on a third diskette. 
Diskettes and manuals are avail abie Tf era tft£-M1nnesota Educational- Comput- 
ing Consortium [MECC], 2520 Broadway Drive," St. Paul Minnesota 55113^ 
They are also available from tlie ; [Jl1ssjflibol 1cs Communication Institute, 
450 Rumsey Road, Toronto M4G 1R8. Both sets of programs, permit display or 
printing of ttje symbols by entry of their sequential bibbers based on 

their position In BFU. Bliss Library, 1n conjunction with Bljsstable 

Maker, serves as a source of symbols for drills or for any program written 
in BASIC. \ 

With the Apple II computer and either the BHssApple or £he Bl I iss _ 
Library diskettes, any . standard BUssymbol can rapidly be dlspl ayed along 
with letters of the alphabet, numbers or other standard symbols. On a 
typical black : and-wh1te classroom-size video monitor screen; the . , 

B 1 js symbols. a rfej-large _enough_to read from a distance of 10 feet. This 1s 
highly advantageous In numerous teaching and demonstration situations, 
such as those for parents, visitors, or peers. 
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BLISSYMBOt DRILL PROGRAMS 

Description of Prqgr_gns_ 



We_sha1r describe several programs that (1) store selected groups of 
' f^f S ^tensive drill, {2) use these Bl Issymbols for drills In two 
rormats, or (3) display them for teaching or communications. 

iis DM11 Maker, which 1| on the dlsketti Bliss Drills (MECC, 198),' allows 
the assembly of. groups. of symbols on Bliss Library into one drill. (The 
symbols may also be taken from Blissboard (MECC, .198), to be described 
later.) The number, of symbols stored In one drill may be as flft'ny as 10 ' 
depending on the complexity of the synbols. All symbols plus their word 
meanings and the 1r Bl Issymbol numbers are displayed during' the. process of 
drill assembly; this aids In avoiding omissions. The program will not 
accept duplication of symbols in the same drill. It also allows the 
instructor to reject any synbol asked for in error. The names of -all 
drills are displayed on a single menu (Figure 1). « 

c Ml1 le K S ^ b! ufrV S useful for introducing individual symbols. The 
sym^o to be taught Is Identified as the stimulus (Figure 2). Three other 
synbols from the same drill are chosen as "distractors," Some of these 
may be chosen for their similarity in form to the stimulus: for beginners 
onemay^start with distr actors that are dissimilar. The stimulus symbol 

Ju P yed cont1nuous ^ on the top line of the screen -unt 1 1 the symbols 
and, the operating procedure are presumably understood. 

On striking the ESC key, the stimulus symbol or one of the abstractors 

appears briefly in random sequence on the second line, immediately below 
the stimulus symbol. If the displayed symbol is identical to the- stimulus 
the striking of any key during the* display causes a Smiling face to appear 
pn the third line of the screen (Figure 3). If the two symbols- aS dif- 
ferent, striking a key will cause a sad face to appear aT the bottom of " 
the screen (Figure 4).. Six correct matches-with hone incorrect-will 
cause the computer bell to sound. On resuming with ESC, the stimulus 
symbol disappears from the top line, bat the random-order display 
continues The student is operating from a recollection of the stimulus 
Stdps " correct mat ches without error are required before, the display 

The-computer keeps tallies of correct and incorrect scores, as well as 
the number of synbols displayed. The display times of each of the symbols 
may be adjusted from about 1 second to approximately 7 seconds. Long dis- 
play times may be needed for some users, especially for those who use a 
head pointer. 

When a student shows evidence of ability to recognize words that 
cprrespond.to^the^Blissynbols already known, the Word-Symbol Drill (also 
on the Bliss Drills diskette) may appropriately be usedf Three symbol!; 
are selected and displayed on the top line of the screen with" their W 
associated words (Figure 5.) After the procedure is understood ana 1 ESC is 
s track, the symbols will disappear from the top line, but their word 
mean ings remain. ■ ■■ . . * 
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the available drills are: 



school people 
body parts 
numbers 
eating 

prepos It Ions 
transport at ion 
feel 1ngs 



medical 

clothing 

greetings 

to think 

room 

time. 

family 



Which drill do you want?- 



Figure 1. Each of the drills listed on the menu Is a col lect ion of up to 
10 Bl Issynbols chosen for learning the synbols of a given category. Any 
of these is available for either Single Symbol- Drill or Word-Symbol Drill 



1 school 

2 child 

3 teacher 

,4 ^therapist 

5 ' nurse 

6 friend 
1\ aide 



Wh ich. number should be the stimulus? 



Figure 2. The words forthe Bllssyrfbols in>the dr 11 1 VscJ>bQi_ peo.ple ,,- are 
enumerated after the drills menu has been di 1 ' "* 

been selected. >s>*^ 



Msjjlayed and^ 'ri^fed- 4H V 11 has 
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Figure 3. Single Synbol Drill, The stimulus symbol school remains in its 
position on the top 1 ine during. the first half of the drill. Wh~en\, as brie of 
four synbols, it appeared briefly on the second 'line, a key was struck. 
Because the match was correctfHa smiling face appears on the third line and is 
tal 1 ied; • 



These symbols will be displayed in random sequence on the second 1 ine, one at* 
a time. If a key is struck while a synbol and its correct word are vertically 
aligned, a happy face appears, just as for Single Symbol Drill. Scoring and 
tallying are also similar (Figure 6). - . 

A drill may be eliminated (w*th Drill Eraser, on the Bl iss Drills 
diskette) if it were poorly designed or if 'it no longer serves* a useful 
purpose. For example, the student for whom it was assembled may have learned 
all its synbols fully. . 

It would be difficult to overemphasize the importance of. planning 
Blissynbol drills before they are stored and ran_6n the_/twb available drills 
formats. Typically one starts with a. category bT syrirtaHs that .are on the 
user's Blissboard. The drills should be a judicious mixture of symbols 
already learped and symbols to be taught. A record should be kept of every- 
synbol "in each drill, both to,avq4d dupl icat.ron and for "ready reference. 
Planning should begin at the level of categories of drill topics. Groupings 
of Blissynbols may be based on: 

1. Similarities of Bl is symbol shapes or parts, for example, teacher and 
school. ■■ 

2: Categories of symbols used in a particular context, for example, words 
related to eating, _dres sing^_or .the weather. 

3. Categories according to grammatical function,' for example, pronouns, 

preposit ions, or verbs. The latter are so numerous that one might group 
verbs that relate to the action of the eye, -the ear, the hand, and the ' 
mind; to feelings; or to motion. Not s.urpr-i singly, in these categories 
one wll 1 see considerable, similarities in shapes as well-; Bl is symbols were 
intended to suggest concepts by their form and relative pTicement; 
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Figure 4. Single Symbol Drill, showing a diftractor symbol (child) 
briefly appearing under the stimulus symbdl school . Of the seven symbols . 
-presented, one was incorrectly indicated as- matching school , causing a 
frothing face to Appear on £Re . fourth 1 i ne . 

' .. '. ■ . 

When planning a drill for a young child;' it is desirable to use only v? 
pictdgraphic synbols. These may include symbols for car, boat, house, .cxfU 
table. After the. child has made progress. w ith a base set, then an . * % T 
ideographic sytibol can be incorporated into the same series. Examples of 
such symbols are those for happy , sad , or 1 ight . 

It cannot be stressed enough that complete reocrds be kept of each 
students introduction to a Bl issymbol and of subsequent indications that 
it has been learned. It is recommended that a da ily log of computer 
instruction be kept. The form in Exhibit 1 has prroved convenient. V 




A specially selected set of near ly_5Q0 Bl issymbols has been. in use, for 
a number of years on advanced users* Bl issboards at Michael Dbwl ing School , 
Minneapol is. The part icular synbols were chosen after extensive interac- 
tions wjth students .teachers, and parents. The identical symbols, bearing 
the J same _riutn be r, ^have _ been placed on the _B]issbpard (MECC , 1 98 L diskette. 
(These symbols were transferred from Bliss tibrary.).. Thas, _B1 iss.board may 
be, regarded -is a very basic Bl issymbol vocabulary. Nonethefess^'-many^ 
soph j st icdt&i concepts may be conveyed by symbol combinatfo^. surrounded. 
by the "combJfie 1 ' indicator: Any symbol or sequence. of s^nbofe may be dis- 
played on the screen with the program Bias's board Talk. 

_ *y ■ 

B 1 i s r : yn bo 1 T r a n s f e r an d Pr tnt gut £apab- i t i t tes 



Bl isstoL* 1<- Maker, (on the Bliss tibrary Programs. (ME-CC , 198) diskette^) 
allows transfer of Bl issymbols in groups (s^ape tables) to a user's :_' 
d i s ke t te for p rograms of one's own dev i s i rig. Becau se these symbo Is have 
already been approved by the Bl Issynbol ics: Cbmmun icat ion Institute 
(Toronto), it is unnecessary to dupl ic ate, the preparation, revfew, and 
appro va 1 processes. « 

Especial ly where there is a cl assroom of Bl isSymbol fcs students, there 
is a frequent demand for special collections of symbols. They.aTre 
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Figure 5. The three symbols of Word-Symbol Drill are shbwrf .together 
before they disappear, to reappear one at a time, in random order and 
i oc at 1 on . 

displayed wiih the Bl isstalk program Bliss Library Programs (MECC 198) 
locc IV desired Blissynbols may be printed from this program' with 

Jes^effort. ttfan for hand drawing if a high-resolution printer is 
ava i i.ab le. 

Experience and Observations 

vIr P tn?^^ ffr^ eS described have been applied for more than one 
c u ; ,?.. t0ta1 ? f 11 "onvocal Blissymbol students in M Ichael Dowl inq 
Schoo (Minneapolis.) A Blissymbol 1cs classroom had previously been 
established and is in Its third year. Student ages range from 4 to 12 
The class typically has eight students. For the Blissymbol computer 
sessions, students work singly or take turns 1n pairs. Larger groups may 
a7ready'learned r 9r ° UP reVieW * qames ' or ° tner applications of symbols 

RlK^hni w en £h h T < ntr ? duced t0 computer-assisted Instruction .1n 

Blissymbol ics they tend to be disappointed or obviously annoyed 1f that 
day s instruction does not Involve the computer. Perhaps this reflects a 
perception that the computer session Is fegame to be played; 1t is obvi- 
Qusly a mode of instruction that can elicit a high level of motivation 
ihpse nonspeaklng, nonreadlng students who can make keyboard entries 
c™icatfbn ° r With 3 head po1n - ter have acquired an unambiguous mode of 

, K1 /° r the election of BUssymbols, 1t 1s necessary that the student be 
ab e to recognize and discriminate between^ numbers . However, even 1f that 
abljity is lacking, the student may still learn to recognize Individual 
synbo s and tc discriminate between those that are similar. For younq 
symbol users the instructor may enter Blissymbol numbers Into the computer 
as the child selects symbols from a Blissboard. If a printer is available 
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Figure 6, The six smil ing faces, -With no _s*ad one*, indicate that a key was 
struck only when a Bl issyubol appeared under its own word meaning. Display 
has stopped because gfi 6 correc It is rare 

for 6 correct matches to_ occur in only nine present at iofrst^fnare typically, 
would take in excess of- 21 to provide 6 correct match ing^te^i^Mp j t ies . 




it 



the printout recording the efforts may- be taken home. Thus a parent may be 
given lists of newly learned Bl issymbol s, together with examples of their use 
in sentences. ■ ' 

_' v • 

Bl issymbol ics students work ing in we44-?selected pairs may. stimulate one 

another's performance on drills. Well-selected implies that their B! Issymbol 
vocabularies are roughly comparable, because a keen competitive spirit is 
often shown. In cunning either Single Synbol Drill or Word-Symbol Drill, 
students may take turns in responding as a symbo 1 .1 s ti ispl aye d For this 
appl 1c at ion a convenient- Input device 1s,-. a game paddle for each stydent. Or 
one may strike the keyboard and the other, a numeric pad (see next section j . 
Whereas ^he student may show various levels of Interest 1n working with a 
therapist or teacher;, there. 1s often a considerable amount of excitement when 
the computer is tallying tearo--rather than indiv klual --performance. The : 
importance of peer approval 1s obvious under these conditions. Though their 
vocal responses may not be understandable as words, the students understand 
well if tMgfceam mate is cheating. It. may be for entering an Incorrect match 
or f Qc-m tfjjjflg an opportunity to register a correct match. ,v 
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Exhibit 1 

DAUY_ LOG. ON COMPUTER INSTRUCTION 
(a continaum of learning) 

— ^jE^Hnician 



Synbols selected for drill 
Synbol s previous ly known 



Symbols selected from 



drill, 



Date: 

Synbol selected 
for lesson: 
Tally from computer:: 

number correct with 
m a t ch i ng st imu 1 us : 
number wrong with 
matching stimulus: 
total number of , 
.' symbols shown: 
number correct without 
matching stimulus: 
numbed wrong without y 

matching stimulus; 
Transfer of synbol recog- 
n it ion to own board: 
Use of synbol in sentence 

_ completion: 
Use of synbol jn sentence : 
Use of symbol mean ingf pi ly;. 
Uses of synbol spontaneously: 



1 IF CHILD FAILS 

Self recognition with only. 

_ verbal stimulus given:' 

Sel f r ec ogn ft ion w j th ~" 
general area specified:^ 
Needs to be shown position ' 
' on board: 
Needs' to repeat synbol*. - 




^CONTINUE BELOW 



Comments : 



Date 
Date- 
Date 




Instructional plan designHgJy Florence C. wertz, C.C.C., Dbwlinrf School 1 , 
Mpls: ; MN: Hp ' 
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_A byproduct of the paired „dr?lls_1s the exper ierice.of .be jrig required < 
to take tarns; even if the other is slow to recognize a correct match; 
Too often the "taking of turns" wit^h handicapped students is _a_contr iyed 
experience. In the. drill programs cited here; two.stadents are allocted 
the same length of time to make similar responses in a common activity. 

Computer Adaptation for Handicapped Blissymbols Users 

Four of the MECC Bl issynbol ics programs will accept the strik ing of any 
key f or responses. These are 'the two. drills, and the cursor modes of 

Blisstalk and Blissboard talk. For either of these a numer ical command 

will display a 1 Ine of digits (zero to nine), 1 plus RETURN and — (the erase 
arrow). This line appears at the bottom of the screen, where the prompt 
normally appears and where brie sees the numbers that have beeri^struck bri 
the keyboard. A cursor moving to the r ight pauses on each digit for a 
length of time that can bejjreset. Striking any key WhUe the cursor is 
on the fi r s t d ig j it de s i r ed _ w i 1 1 c a u se j t t b be r eg i s t er ed on the s c r ee n i . 
Wheo the complete number has beet) registered, it is entered into the __ 
computer by ^str ik ing any key wh ile the cursor is bh RETURN. Any or all 
digits may be erased by striking the keyboard while the cursor is on 

Another? a 1 te^n a it i ye i to d i r ec t \ ey boa rd. entry on the Apple computer is 
the' use of a numeric pad. Themovable partial keyboard is a small box at 
'the "end of a' cable, with'keys ^for the numbers and some control functions*. 
Trie pad c an readily be placed at a conven ient .ang.te o/i the working table 
of even a small wheelchair. This adaptation is much preferred to other 
possible arrangments, such as seating the student on the instructor's lap 
in order to. reach the computer keyboard arid to see the monitor screen. 

Two add it i/nal advantages were noted in us ing the numeric pad at 
M Jchael /Dowlirw School , (if the protect jon of _ the computer keyboard from- 
^ancx)ntrol led salivation and (2) the ability of two students to cooperate 
"^^te^retSfh Irig a storv for their classroom by taking turns at the pad. 



The.AppJe II and other computers are presently far less portable than 
o ne m ight de s j r e . 0 ne m ay _be _ c on if j de n t t h at in a few ye a r s _ c pmp u t e r s _ _ 
adapted for the handicapped will become highly^ portable. ^This projection 
Ts based on our ant ic i pat ion of a big market for portable computers for 
students. One may als_o/pr^jct_with_assu 

number of innovative programs for the handicapped nonvocal client. 

As_yet - % _ i t is premature to attempt quant itat jve_ assessment of _ these. 

Bl issynbol programs. We* ihv ite comments and will compile the documenta- 
tion of user's experiences to refine arid extend the programs. 

The Blissynbols used in these , programs were drawn by Florence C. Wertz 
of the Minjieapol lis _Publ jc School s_and_have been approved by^ the B1 issym- . 
bol ics Communicat ion Institute, Toronto* Bl iSsymbols ; used herein are. 
derived from the symbols described in the work 4e m an tbgr a p ny , original 
copyrlgfit C.K. Bliss, 1949. 



Append ix 

Equipment required for operating the MEcF Bl issymbol ics programs: 

1 . Apple II computer with 48K memory : ^ 

2 . Disk drive ' 

3. MONITOR. A black-and-white unit is much preferred over a color unit 
for clear resolution of Blissymbols and swords. 
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Optional but highly rec oainerided aux ii i'ary eqa ipment: 

] - A h1 9*? resolution graphics printer with its appropriate (sertg^ytfr 
parallel) card for insertion into the appropriate Apple-II computer " 
slot; ' 

2. # A numeric pad. .__ _ _ _ ' 

3> A keyguard. This device_is merely a thick plate with holeS that match 
those of the keyboard. Thus a direct downward thrust is required to 
m ake a keyboard entry,, without penalty for uncontrolled lateral motion 
It can greatly diminish the frustration of users who have difficulty 
in control 1 ing hand movement. It is- equal ly. valuable to those using a 
head pointer. 

4. £jseco»d -disk drive is convenient, especially for Bliss Library. 
Tftis allows for automatic selection of the correct disk without 
shifting between the two 1 ibrary diskettes. 
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ENABLING BLIND STUDENTS TO USE MICROCOMPUTERS 



S. C. Ashcroft ' 

Peabddy College of VanderbiU University 
Box 328 

Nashville, Tennessee 37203 



S an dr a R ue on ich 

1921 Frankfort Avenue, *Apt. 3 

Louisville, Kentucky 40206 



T. V. Cranmer 
Technical Services Unit 
Bureau for the Blind 
Frankfort, Kentucky 40601. 



The. thesis of this presentation was that with the aid of various kinds of 
access technology, blind students are gaining increased access to micro- 
computer^ S. C. Ashcroft.' s paper enumerated the five objectives of his 
federally funded researcbgrantientitletf- "Research ofi Multimedia Access to 
Microcomputers for Visually Impa 1retf *Youth . M Dr. Ashcroft also proposed 
criterja for the evaluation of software< for o?e by visual ly impaired - 
students. . F . ^ 

Sandra jjUiconich demonstrated some of. the plecesiof access technology 

h ighl jghted in Dr; Ashcroft^s paper, including the OfJfacon,, the 
VersaBraille, and the Cranmer Modified Perkins braltler. She discussed, 
her dissertation research, in which 12 students from the Kentucky School 
for the BIJnd were taught to use the Cranmer ^bdif ietf^Perk1ns_as a 
computer terminal. All 12 students successfully confrleted the project, 
thus providing empirical support for the^t 11 1ty of the Cranmer Modified 
Perkins 1n this application. J c, 

• • _ . i ; 

T. V, Cranmer, developer of the Cranmer Modified' Perkins bralller) 
demonstrated its capabilities as a graph 1cs . pr1nter~toy«us1ng the dev 1ce to 
produce an outline map of Kentucky, a ba-r graph, and a graph depicting 
various wave forms. He discussed how teachers could use equipment to 
photograph drawings that they made, which could then be reproduced on the 
Cranmer Modified. Perkins.. He suggested that this capabl 1 1ty might be 
particular!^ useful when teaching handwriting to blind students. 
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THE LOOK AND FEEL OF HANDWRTING: 
COMPUTER-BASED INSTRUCTION 



Mike tally and Iain Macleod 
Department of Engineering Physics 
The Australian National University 

P.O. Box 4 • 
.Canberra, A.C.T. 2600 

The Department of Engineering Physics at the Austral ian National University 
is studying computer-aided skill development, with the aim of exploiting 
the unique characteristics of computers to implement new and more effective 
educational strategies (tally & Macleod, 1982). The team involved in this 
research includes engineers, educators, psychologists, and computer 
specialists. Bmphasis is put on the benefits that are obtained by focusing 
on educational objectives -and devising methods for student-machine inter- 
action that are both appropriate to the learning task and simple and 
natural for the student. 

~ _ ■ _'_ - 

In computer-based handwriting exercises, students use a digitizer pen 
to track various letter. shapes displayed on_a_graphic screen. In the 
initjal implementation (Macleod & Procter, _197?K_the. Computer gave the 
impression of wr iting by drawing a thin 1 ighte*' track -an>ier the tip of the 
pen as it was pressed down and moved around over, the dfspJay screen. 
Students tracked .series of line segments, which could-rangl In complexity 
from individual, strokes to complete works, and the display gave moment to 
moment feedback on their attempts. - ■•' 

In the most;recent implementation, the digitizer, pen and writing . *■ 
surface aVe positioned below and in .front of the display, screen. This 
del iberate displacement of. the' visual feedback is easily adapted to, and 
emphasizes the role of kinesthetic feedback in writing (i.e., students are " 
encouraged to attend to the. "feel" of their writing as well as its "look "). 
A'second advantage is that the displaced visual feedback can be magnified * ; 
in size relative to the pen movements, such^that students see large letters 
on the screen (a iding perception of smal 1 details) as they execute the fine 
motor movements used in' writing of conventional size (Lai ly & Macleod, 
1983) . The overall effect ofthe computer-mediated feedback 1s to facll- J. 
itate transfer of control of letter formation from the visual gu idance used 
by beginning writers to the muscular processes characteristic of fluent 
wri ters . • 




The question of transferring -fire benefits of research findings to the 

classroom arises. - Educators . need-ftcr be able to use inexpensive and read i]^ 
^y^^^ble computer 'technology which preserve the educational validity of ' 
techniques developed during the original research. -Successful in/tnsduct ion ' 
and management of < computer-based exercises in the classroom requ rrei' both V 
-computer- based and conventional exercisel to accommodate students^! earn i rig 
characteristics and educational needs, f * 2 ' ■' £: 

t - _ _ _ .-■ * i t- ' ' A 

We have implemented handwr-iting exercises appropriate for. a wide range ' 
of abilities on an Apple microcomputer and graphics tablet. Ah accompany- 7f> 
ing su^ite of program^f ac il it ates >repar at iorftsif curriculum materials by 



teachers. These. exercises can thus readily be used. as a. supplement to 
classroom activity; Their advantages (Macleod & Lai I ly, 1981 ) ihcl ude 
ability to exercise fine control over the learning process;, emphasize the 
integrated sequence of. steps used in handwriting, as well as the appearance 
?.f_.? n je_ehd product; enhance student motivation; accommodate. a variety of 
curr jculuim _mat*er ja1s; enable students to .work independently; direct. 
stadents' attentiqa/to critical aspects of -the learning tas*:; arid make 
relationships between visual arid kinesthetic feedback more distinct. 

The new exercises are effective with intellectually handicapped 
students (Lai ly, 1982] and are showing promise with mainstream students 
who have handwriting difficulties; ■ j 
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APPLE LOGO 



Jim Fenwick 
Center School 

New Canaan, Connecticut 06840 



INTRODUCTION 



The computer language know as LOGO is really a multi-level learning 
environment irrwhich users draw geometric designs and colorful pictures in 
n^K°^l! P ? a --- riDg P^ b1 em-;solvi«g skills. LOGO is actually composed 
of two different computer languages. The one most frequently referred to 
is turtle graphics, which takes its name from its. precursor, which has a 
mechanical turtle that could be maneuvered on a large piece of drawing 

•paper_ Developed by Seymour Papert at MIT, turtle graphics has graduated 
™ 11 --- °£ e ?5 a " d 1ts movements are controlled from a cA^utef' keyboard. 
lhe_otfier half of t 060 is, a version of the computer lajiduage Lisp, whose ^ 
main utility is the manipulation of string data (words"!. The combination 
of these two capabi Uties snakes LOGO a powerful language Suitable for young 
children, adults, and everyone Ih-betweeri. LOGO is available in one form 

. gr another on Texas Instruments, Apple, Atari, and Radio Shack computers. 

- : i l 0GO I s °^ en d ? scrib ed as afi interactive or user-driven language 4hat, 
.unlike other computer languages, is not limited to a specific set of com- 
mands. LOGO. users combine primitives (commands) to write procedures (pro- 
grams), and theses/procedures can then be used as if they themselves were 
primitives to create, a 1 imlifiess.nt^ber of procedures, each" of "wh ich func- 
tions as. a new computer command.; \ ^ 

■/ * * 6 A LOGO DEMONSTRATION 

tet-s begin the\emo with a look at some of the simplest graphics 
primitives* First, I would like tor introduce yW to the turtle. : To meet 
the^turtle, you simply type ST, which stands for showturtle. In tOGO the ' 
turtle is represented by a triangle.in the_center of the screen. The 
turtle bas a heading and a.direct Jon. , To move the turtle, yo|i>simply qive 
the cofmiand forward (FD) or backward (BK) and specify the number of steps 
you woi>ld like the turtle to move. Typing FD 90 moves the turtle forward 
90 steps. To turn_the_turt]e, give the command left turn (LT) ■br.riSht 6 
l ur " WT) and specify he numfier of degrees -that you would like the turtle 
to turn. RT 90^0f|pfids the turtje^to turn 90 degrees to the right. r 

r Using 'these simple-commands, children can make any number of "designs' 
f d nr sh rt a P e 5' For example, to draw a square, give; the command FD 60 followed 
$y RT,_90_fpur_t,imes.' Jhe primitive' REPEAT, which can be used whenever you 
want to repeat a procedure, simplifies many procedures. For example, to 
draw a.scHJare using § the REPEAT procedure, simply type REPEAT 4 [FD 60 RT 

. ' • "■■ . . ' : #' 




Although the REPEAT procedure simplifies the pr^^ 
square, g ivingin^ procedure. a name (in this cas£ "S" ) simplifies the. 
process stil^&jfijH^** ample, type in the procedure lasted next called S, 
to draw " * 




REPEAT 4 [FD 60 AT 90] 

~ v >. 

END 



The.screen will respond with "S defined," and the turtle now knows how 
to S. . Each t ime you type S, the turtle will draw a square , and you can 
comb ine MjI jple_S procedures to create geometric des igns> For example, 
typing" REPEAT 12 [S RT 30] gives us a design with 12 squares each one 
rotated 30 degrees to the right o_f_the 1 ast._o7je.__f o_-s implify_the_creat ion • 
of this geometric shape, simply create a procedure called MS for many _ 
squares. ; - " 



TO MS 



^BPEAX 12 _S RT 30] 



END 



LOGO procedures can be execated in black and white or in any_ of six 
colors simply by tel 1 ing the turtle to change the backgrourjd^fr^fbr and the 
pencolor. For. example, to, create &he "many squares" procedure in blue 
(color 5) on a white (color 1) background, type: 



SETPC 5 



5ETBG 1 - 

MS . y 



One of the spec ial features &f\^G v is/!ta^b fl ity,to_cQmb|^e_many_ 
short procedures into longer procedures. r"oV example, _a procfid^re that. I 
have written, call ed Garden _usesfr_a .procedure cal 1 ad f lj^wer , wh ich consists 
of two procedures .called blooni and stem. _ -Another procedure- that ,1 have 
written, called PIC (for picture)., is made from a series of shorter _ ^ 
prBcedure-s .cal led surij 1 awn, h b u se> arid tree. 




Often young children learn 
s ingl e-key proceduresthat enable 
keys; I have taught the tart Le 



more quickly if I provide them with - 
hem to move the turtle by typing single 
. roce"dare called draw* whicJt^_a_nows the 
typist to direct the turtle bytyping F to go forward 50 stepsjlHto go 
backward 50 steps; R to turn 90 degrees to the" right; L to. turn 96 degrees 
to 'the left; C to clearscreen; ' and £ to end- the procedure. v 

tOGO can be used as a tutorial or as computer-ass isted. instruct jon_by 
using the Lisp capabilities, wh ich are >r bit more complicated than turtle 
graphics but very powerful . These Lisp Gapatul it ies , when combined with 
turtle graphics, make tOGO an extremely powerful and useful coSputer 
language. ^ ' . ' ;■ ■' ^ 
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SECTION 5. / ; V > 

COMPUTERS AS TOOLS ' ' • 

INTRODUCTION ' ; : . 

"Computers as Tools" highlights the use of computers to enhance the handi- 
capped .individual's interaction with the environment and methods of tracks 
ing these skills. The first article is a justification for the use of 

„ computers with the physically handicapped. Burns delineates how computers 
can be used to. provide tools for handicapped children to gnhance their 
-ability to learn and interact with their environment, a discussion of 
alternative interface. devices for the physically handicapped is provided 

- reviewing a variety of homemade and commercially available interfaces. ' 

- -. ^hramann _and_L'aSn discuss^a pilQt research project teaching multiple- 
hand/capped babies to use the computer for communication, environmental 
T cpn*rol, and environmental manipulation during their critical learning 
period. Young .children are - taught to make choices that will result in an 
. environmental interaction. Preliminary research results are discussed. 

■ Speech recognition by mjcrocomputers andNts instruct" iorial applications 
for handicapped learners are dtscussed_by Horn and Scott, They illustrate 
, how speech recognition technology can be used- cost effectively in a number < 
,of different appl icat ions Including environmental control. - They discuss ' T 
the research and development activities surrounding -the vo jce-based learn- : 
. irig system as wel l as 'the accompanying software. ' 

" ■ Key factors in versatile communication programs f>V microcomputers/ 

that ut ]l_fze speech output are presented by RushTftfltf. : ■ Thefe includerthe " - 

need for different methods for Interacting with the computer, the need for 
; a versatile and easy to change vocabulary, and efficiency in message < ■ ■ 

construction* and output. A number of examples are provided and a < 
~* bibl iography is t included. 
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A- JUSTIFICATION FOR THE USE OF ^WfT'' 
COMPUTER- ASSIST ED INSTRUCTION * ■ 

WITH THE PHYSICALLY HANDICAPPED «- 



• Monte Ek Burns 
Shrinl School 
Memphis, Tennessee 38101 



INTRODUCTION 



With the passage of Publ ic Law 92-142 in 1975, pub] ic school systems were 
required to prov ide each. ch i Id in the United States with an education 
appropriate to ind iv i dual heeds i. Specifically, this law demahded_a^unjque 
curr iculum, an Individual, educational plan (IEP) spec if ica1>y written for 
each handicapped child, while at the same time requiring that the child be 
p 1 a ced in the "le as t restr ict i ve en v ironmen t,"an educational setting 
where, as much as possible, the physically handicapped student would be 
allowed to interact.Mvlth non-handicapped peers. To encourage this, 
Section 604 of the law provided for the use of technical aids and devices. 

The f inane ial .impl ic at Ions of this law have been considerable for 
larger school systems, and almost insurmountable for smaller. systems; both 
have, had to :h ire ^sjpec ial educators, adapt curr icula, _ and initiate extensive 

record-keeping activities. Education of the phys ical ly hand icapped . is 

extremely, time-consuming on the part of both the teacher and the student. 
Teachers^f ind themselves constantly waiting f or feedback' from nonoral 

s t tide nts T Th is interac t i on^ wh e t h i e r h an d wr j i te n i o r d i s p 1 i ay ed _ JrT some 

other fashion (e.g s , typewriting, ilphabet lap board, Bliss symbol board) 
can extend commun icat.ion time A and as a result learning time, to the point 
of frustrat ion f or both teachers and students. Goeffr ion and Bergeron 
(19 77) described the problem as follows: 

Perhaps the mos t_ uh i ve r s a 1 c h ar a c t e r i s t ; j c s h a re d _by h a rid j c apped 
individuals is the. Inabil ity to communicate effectively through 
conventional symbol systems. Various handicaps differias to the 
•locus of the ccjmrnuh Icat ion breakdown, but once broken, the results 
of a lack of communication are very similar across handicaps. 

The authors continued by indicating that the greatest vi sible, effect 
was a failure on the part of the handicapped individual to learn the system 
used by "normal" people. This has frequently been accompanied by loss of • 
interest in any activity that involves communication and interaction. 

Gearheart and Weisman (1976) felt that adapted educat ionaT materials 
should be provided so that cerebral palsied students have every opportunity 
to survive "in a regular classroom. They cautioned teachers by saying', "It 
may take him considerably longer than the other (norma]) students to 
complete. an assignment because of the motor involvement, but he must be 
allowed to complete it Independently," (pp.83, 85). - * 

■ Meyen stated- that "because of the varied educational needs of the 
phys ical ly d i sab led, c/urr Icula must integrate adaptive techniques with a 
variety of educational materials," (1982, p* 3§5). -The author continued-, 
by saying that emphasis should be on the creation of new, and bh the 
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^^ytlpri of existing, mater i\a1s to meet- in heeds. It rri$i hi 

remeinhered [ that; wh j le on one hand the dam^gp that has produced ffti'e.Ji * < 
physicaj ab norma Wty may also produce a.'mental _def ic iericy, it is als* quite * \ 
possible that physical disabilities are not accompanied by mental defi- .:-_s? . ,, . v.jj 
ciency (Schwartz, 1975, p; 41); . ;^:::: < *r. v /* r 

V ._ _ _ r.. ; . .. .>.;,■;. '■ > ?X" v * ' 

TP_summarize, since. the. passage of Pt^4r]£2 In.-Oune 1^75, "rphy.. - - ; 

educators have been confronted with an almosV^numental t ask --that ^ot? ^ ■•• 
educating a child with special needs, typically in a classroom designed '?8-."r^ 
fory normal" .students. Although these spec ial needs are not. impossible to ' : ,:• 
dealt with, they generally require a disproportionately large amount of 
time] on the part of both the teacher, and the. student. Generally the 
' hapdicapped student takes longer to. communicate,, takes longer to learn, and' 
requires special]y designed instructional materials/ A VI of this 
represents teacher t ime, which to administrators means money. As 
indicated, however, this law also encouraged the use of technical aids arid 
devices; Technical aid in the form.;df computer, ass isted instruction may 
be a v iable solution to the problems inherent in educating the physically 1 
handicapped. 

COMPUTER-ASSISTED INSTRUCTION 

Computer-assisted instruction (CAI) came into existence/in the early 1960s, 
probably due to the increasing general aval lab 1.1 ity of mainframe computers; 
t0 theVprogr armed instruction movement, which saw CAI as the perfect medium 
in whi^i to manifest Pressey's teaching iMlch'i/ie; and to*Skiriher's rein- 
forcement learning principles (Gleasbn, IWljlfence 1980; Burns & Bozeman* 
1981 ; Grinstein & Yarmish i, 1 981 ; Steinberg JHPiO'i "Witfc the birth of CAI 
came CAI research^ with a majority of prbjlHp being carried but by the _ 
universities arid business interests, wh ich 'could afford the .-abundant main- 
frame computer resources necessary for CAT at that" time. ' Byi.the "early. 
1970s, however, 1 sgger public school systems had become cbmpiiter ized, 
resulting in increased CAI studies at the primary and secondary levels 7. 
{Jamison, Suppes, &Wells, 1974). With the commercial availabi 1 of the 
first microcomputer -^n 1976 came an alternative to the expensiv and 
frequently temperme?)tal , mainframe computers, which added Impetus to, the_ 
- CAI movement; Extremely cost-effective microcomputer-based educational 
systems can be afforded by almost any facil ity (Caldwell, 1980; Mc Isaac & ,w " 
Baker, 1981; Watts, '1981; Stevens, 1981; Danel iuk & Wright, 1981; Cavin 
Cavin, & Lagowski, 1980; Holmes, 1982; Mills & Stbn ie>,' 1982; /^yrme, v^-fes 
1?82). ^ " ■ ' J 

Computer-A ssisted vers us Traditio nal Instruction 

' ~ — W. . - . . 

Although a variety of.Akeemingly beneficial instruct ional features- are 
inherent in CAI (CAI is self-paced and provides immediate feedback; it is 
adaptive, and h ighly interactive) are undebated, f iVe facets of *the 
effectiveness of CAI over 4 hat of traditional instruction (TP) have . * 
consistently been considered in the 1 iterature: (1 ) student achievement; 
(?) student attitudes, toward CAI- and subject matter; (3) student retention; 
(4) cost; and_(5) ^earning time. Each of these var Tables . has been studied • 
repeatedly, often with confusing and contradictory results. . Burns and 
Bozeman (1981) described the resulting situation: 

^ Various researchers have attempted to i>arrat ively rev iew the 

research, l itrature in an attempt to formal ate concl us ions and/or J 
to establjsh a more broadly based case for CAI . These endeavors 
. . . have resulted- in conflicting and inconclusive findings. • ^ 

When used as the sole instruct ional medium, the effectiveness of CAI ' * 
in terms of student achievement has not .always' been shown to be signi- ; ft 

f icantly better than TI (Dence, 1980; Edwards, Norton, Taylor] Weiss, & 

* : .7 
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VanBusseldorp, l975;V1nsonnaler & Bass, 1972^ Jam* son .et al., 1974). 
However, Holmes (1982), whjle admitting to the debatabil Ity of the CAI 
effectiveness question, . indicated :that. a medium with the ver&atil ity. of 
CAI, seen only as effective as TI, might still be advantage,^ -Ifl bthap 



areas: 



At the very least 1 1 must .be admitted that a machine wh ich can, 
when required, replace traditional instruct jon without deleterious 
effects on teaming must igrely be seen asan advantage for 
learner^who have limited access to'tradlt lonal modls of instruc- 
tion, and -perhaps those who do not respond well to 'those mfl^ 



Herbert (1982) expressed similar sentiments. Repbrting on a' study* 
that produced no s ignificant. differences between* achievement- levels of * 
students in CAI and TI situat 1ons, they- pointed out other observed benefits' 
s uch a s student -pace d 1 n s t rue t to n, reduction of pa per work for irrst ru £ 1 6 r s , 
and improved student attitude?. When, used to supplement, rather _tftan 
replace, TI, evidence strongly supported the effectiveness of CAI* 
(Vinsonhaler & Bass, 1972- Edwards et al ., 1975; Chambers & Sprecher, 1980; 
and Burns & Bozeman, 1981). ' # ' 

As pointed out by Clement. ( 1981 ) , student attitudes toward CAI have 
be^'h fountf to be almost consistently pqsitiye at all educational levels. 
Clement,. Indicated that this was probably du^-to five attribtftes of CAI:* 

(a) self-paced; (b) lack of embarassment when mistakes are made; 
!cj _ jmrnecj i a te_ feedback; (d) a genera 1_f eel ihg t hat_ they learn _ 
better through the computer system; and. (ej lack x>f subject ive 
evaluations; the computer bases jts evaluat1bhs*S%rictly on 
student performance, hot on personal characteristics of a 
student . . . 



Chambers and Sprecher (1980)-in a literature review cited six references" 
irid icat ihg impcawd.student at tit ude toward the use of .computers in learrj- ■ 

• "%ng. BerVce (1980) rn_ a review of 1 7 stad ies f oand evidence that stadertts 
having experienced CAI had more positive attitudes toward it than those 
students without any CAI experience. Magidson (1977), Herbert ( 1982) , * 
Gavin et af. (1980), and Holmes (1982) also ment iarietf<$<xs it ive student. .* 

y " attitudes toward CAI and subject matter. Kul KU 1 1 1k, and Cohen (1980) 

in'cons ider jng the. 1 1 re-levant _ stud ies in the ir met a- ana lysis of _59_studjes 
found a Ismail" difference tr^favor of 4 eAI "in "coarse qaal ity" as t compared 
to TI . In the seven stud ies jhpv iewing student / att itudes J&ard. subject 
matter^, an £ven , mailer difference w.as reported, a ja in it^H^^ °f -CAI. 

In terms of udent retention, Gleason ( 1981 ) ^st atiH^H|^st*4*f«*s -■ \ 
taught via CAI had « etent ion rates equivalent to, Jf n^^Wataktharf, 

those students taUght^by_TIl Derice (1980) agreed w i t h*Bre a sp^j Edwards 
et al. (.1975), \rj a review of literature, mentioned thai in the. thre 
relevant studiesr,the reverse, situation was ev ident;, ^t.udents 'taught 
had higher re teilt^dh rates than students taught wi^h-CAI.. - \ 

+rf _ * ~ ■ * M — • *" v ^ »■ - 

- XOSt Of CAI 9* u * '■ ' " % - 





The top ic of ' cost has general ly been cons ider'ed *in tet^_of,.the .cost of - 
microcomputer-supported- vsmini- or mainframe compater^supported eAI ♦ ^ 
^aviS et al. ^1980), Caldwell (1980), and Mclsaac and Biker (l,P8lY pointed 

* out jmat microcomputers were much^mere desirable for CAI than mainframe 
computers and gave cost as a major facXojr* " Cham Sers and Sprecher (1930) ^ - 

* felt ^h at the m ^ jcrpcomputer had- aJl^pf _t§e^i^||biljties b^the mini- • 

* computer, _p|us color, graphics, and .trie Qotential for audio inland output, 5 ' 
ftbut at a itfbch lower cost The sma^lgr memrfy capacity of m Icrocomputers 

* was mentioned as* a major disadvantage, however. The ,£tT£hors continued by 




mentioning, that with 'mass production and Improved -technology the cost of 
microcomputers was expected to drop quickly to the point of cost-effective 
uses of CAI . . . 

f ■ 

Reduction of Learning Time 



V s terms rtoiuced. student J^ning time that CAI has Its one seem- 
ingly ^disputable benefit. An abundance of authors (Kul1k.£t al., 1980- 
Rears ey; Hunter. & Seidel. 1983; Cbambers & Sprecher. 1980; Dence. 1980;' 
lewellen, 1971; Mag idsorwj.977; Edwards et al.. 1975*. Gleascwi. 198?; 
Jamison et al.. 1974; Bi&fs & Buzeman, 1981) reported savings in students' 
time- estimated from 30 tol50 percent. over that of JU 

• . :.- , ... ■ <■ 

^ ; . -CAI A^D^fi AND I CAPPED tEARNERS 



' Apparently; the -effectiveness of CAL with nonhand Icapped students has been, 
at least to^pme.extent, del 1neated._ _ Its benefits, when used as a sup- « 
pigmental f^m of Instruction are we,ll documented,' as is its ability to 
reduce stud*.t learning time. ' The following ad'thors haVe expressed their 
interest in using CAI specifically with the physically handicapped. 

' Tl?orkfl.dsen and WilLiams (1981), who described special' education as* anr 

extremely -"labor intensive educational process," demanding a cons'lderable ^ 
amount of one^-on-one, and small group Interaction, felt that CAI may prove • 
b°i h> ^^onomjcally feasible sol ut ion to the heavy work load_creat|d by 
P.L. 94-148. The fact that every ch"1_ld must receive an appropriate educa- 
tion in_the least restrictive environment means that 'teachinq resources - 
are stretched to the limit. , \. . . * 

CAI provides a satisfactory means of individualization a/id -self-paced 
instruction t» hjandicapped-Students. A number of' authors (Jamison, Suppes' 
- & We ls,/1974; Clement, 1981; Carman & Kosberg, - 1 982;- Mag Idson, v 1977; k ' 
LewelTen, 1971] haye_stated ; that CAI provides the most highly 1hd1Vid- s 
yajjzed dnteraction^etween-curriculum and student oY any amiable - 
; instructional method. Frustration, resulting from slow progress and . ; ■ 
.^'trequent mistakes* - common ly experienced by physical Jy handicapped students, 
■ -can be greatly seduced. . \- , ' ■ ! , 



omputers and ,t bjiWhy s ic^l 1 fr' Handicap pe ft* • 

l?76)?be]Je?e5jt^ "a sol ut 1on to many of 

th? needs of^the ^phys JcaVly h apd leap pld . Many iflUi^se students use type- 
writers^tner, than^p^^rjd- penc 11 because trophy's ic a 1 ly imppssiblle 
to wrlgfy hand. Dcf^ng a matti protilem on a typewriter, however, has its 



• V.ustrwiaps; e.g., mast mathematical computat ffi»wre done frd* right to - 
left^rt^mst typewriters-move from left tM*1ghtr\M istakes are also a 
BT^ot. ^Computers, on tPTe *>1tfier haad; can be programmed to move from 
r^ht-tOj/reft, and_computer erasures are made by pressing a key, If the 
stgden^c^-type.. efficiently en#rgh,to make the: mistake 1n the first place 
t^@ student can erase witfi a s.imilar Effort* ■ 
Y r 0 . • ' s - ' ' _ * ' x 

Pdpe ^' ;3i mor ^' to the House Subcommittee on Science, and Lech- 

GPlo^^^^, stated that *0erf thelites t physically involved person usually 
has Spe^^rol ove r ^qme muscle. Onqe that control has been identified, 
ana,jTTKco^tflpction with^ppropriate electronic interface devices, it is 
ge s i mp 1 e . m at tef to program a microcomputer to respond to the 
movefae^^esu 1 ting in the format-ion of a channel^of communications from 
^numan to computer. __Ihis_:l inking, of a .hand Icapped Individual to a computer 
mre ef fit lent ly than s impjgitav^ng the perion use a_-he^d-stick on a key- 
board, may enable a handicaged person to interact efficiently enough to 
. become financially. self-supporting; _When a computer Ts us*d in this 
'manner, Papert refers to it as ah informational prosthesi?;^ 1 
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(3p1deriberg_( 1979 5 .described the potent iaKf or computer aids to the 

physically handicapped as follows: ) 

The_computer provides flexible technology that can so thoroughly, 
enr ich the experiences/ and communication of certa^ ■hahdMcapped jWrsdhs 
jtfjdt activities and learning that were previously thought .impossible for 
tfrem become Routine and easy. (p. 5) 



Goldenberg described the handicapped child as being at a decided dis- 
advantage when the child "must_mediate interact ion" with the wtfrld through 
coordinated motor activity." Th^ author pointed; but, however, th^t .with 
the adaptable technology of the. computer the same student can jear^.to- 
commun icate quite adequately; In addition, handicapped students who are 

exposed to the inrmed i ate feedback ..and exper jment atjgh ^ 

computers and appropriate foftware experience a "striking charjg^" in their 
autonomy (Goldenberg, J979, pp. ^12; 24).' To summarize, Gojderfberig (1979) 



states : 



'. In^y view, i-t is the child's abnormal experiences^ of the wbrid {.e.g. , 
his lack of easy, fluent communication and casual play^lhore than' his 
abnormal behavior, (e; g: , his^ inabi Vity to speak, write or w,al k) that", 
•han/fccaps the child, (ppi. 3Qr,31) ' J ' * ? 

• f --_ \4_ 

The computer can provide a more normal iWfcerface between the abnormal 
» student an^his ehvirbhment.'' *- \ „ - 

: . • . . . > r\ - . / .... 

Vaaderheiden (198.1} felt.that mfc^ocompujers were essential to the 
* . proper education" of the hand icapped. " He stated that the "manipulation and 
; exploration important to development may- be impossible" without^ them. 

Using microcomputers with' specially devised and individualized electronic 
^ J j-y :$q terf ace devices mjght proyide.aimeans of . man ipu jatjng objects on_a»TV. 
"^^i]|?reen or in real .space . In add it ion, Van'derhe iden pointed put a ..more - 
• oMre^t educational iteed that can 'be met by use of CAIr Almost by defini- 
ng , v thjE ! hand icapped exper iencea.slow rate of coordinated meaningful 
^jcal*. a'^^ity. This necessitates extended time for most- educational 
£x amp 1 e , - in i a^styp jcal cl ass room _discus sion, _ the hand icapped 
know the ♦ correct answer, but- conveying the answer to. the 
ay of ten' prove- ttf be ; too time-consuming for all involved . In 

uch _common_educitjpnal _ac it ies as .diagramming sentences,, _ 

work ing 'a*set of pra.ct ice^math^pcpb*lans, ; o^Vfr iting a paragraph would be 
such monumental tasks that evefrxhe most dfifdfc'ated handicapped student - ^ 
becomes frustrated;- -As VanfterHfe iden stated: i 




S fnce thejj*^ tcTsee, reajd Ind write, -.take notes, and do- independent". 

netfessary capabi 1 i ties for receiving an education within our 

cu rreag system > the severely physical ly handicapped iiaiiVi duel . who lacjcs 
them is at an exreme disadvantage. : ' ; t_ ^ - _'S 

Appropriate c^Srseware, coupled with the general tendenly^f CAI to , 
r GfJ uce Tea r h i h g t ime , has t h e c dm b i ned _ p bte rj t i a 1 ,tp so tfte Jm\ny /pr b b 1 em s 
experienced by /physical ly.h and ica^Sed students*, and the ir teachers. 



___;_It _is._aj 
debated ,_ 



arl^nt: that, al though manyj 
s educational medium has mu% 



^ jts"- of CAI are >sti 1 1 / be in 
-tbloTFer theV teacher wfio 





at i velj 
pears to- 
adaptable! 
HHyolyefc [ 
CAI, however, 



attempt ifig, ft o ed uc ate* a s p ec i a 1 need s / n Y^j* J/ c AI c an 
; tnexpens iveXfhen compared to its humaicaunte'rpart, an 
^» e"ktremBlx effective in terras 'of student achievement 

enough to meet .the heeds of even .the most severely phy 
V stwdenti :'and Jt inf i niteiyj^atient . The major* strength 
M^hat of reduqrinCT learning t im% meshes, precisely w'ith the mi^or weakness 
^^•or the hand i c arfp4 d student: . ex ie^fd e d lear rri rig time. ^' 

.^D#229909 J?^- . * - ' ' ' ^ 
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In oSder to meet the. ne^ds §f: students having/ broad range of physjcai 
limitations, a variety of Interface devices afti techniques have been 
acquired and, developed by the staff at the Shrifie' School 1n Memphis^ 
Several of these along with a brief description and perceived advantages 
artf-d is advantaged of each, follow. . * ° 



INTERFACE DEVICES 



Time Delay teyboar-d- 




^This is a software rooting that provides the user with the jPption of typing 
a single character and* then haying the computer wait a preselected amount 
of > time before that character^ actual ly.acceptecf as input. One feature 
of the Apple . II computer is4-1#yboard strobe _tbdt_§o|s h1gh#he}i any key 
. is pressed. Once ,a key 1s pressed, the appropriate character 1s displayed, 
and control is shifted to a. timing loop. This loop also polls the keyboard 
strobe so that, Jf another key Impressed before time>ftiu|, the. displayed 

• character can be replaced by the new character. The -timing 9V oojf is then 
reinitialized and suBsequent[y r reentered. If the turning, loop ft nbt_ 
interrupted,* a .tone sounds, and theouter loop prepares" to receive the 
nexr*j7hapaeter . ' J* * , : ■ * . i v: ■ j : ^ ■ , 

- -'*''/'- — " '* * ^ ~ ■ .v 

A4 vantages. Th,is technique reduces frustration experienced by students 

--whoknow; the correct answer bat who frequently press the wcifccj key due to 
some physical problem. ' • 

Disa'dy ant ages . If not needed, the extended rime Required for input using 
this technique can be frustrating. . ' 

key guard ^ . .;, ^ <■ : *" /V i 

, T.li^_d||^ > ^]bws/;the user t^res^TTrand<^<tne-^eyboard 'and tjfee with 
one fiffij*?. Jo activate keys* the fser must^bbke^a f in^ger (or some type 
of- pfi inter) through .the appropriate hoLe : and. depress a .key. Provision is 
alsoVmade for u^jflfcthe shift-and control keylf ~ J ~ ' ~ ' ' -- 
Twp^d 513, Shre^— 9fc1o, 44676. j^^^SDol 
COPH-2 1 , 2030 J^It Irving Park, Chj^ Phno^ 
mately $25.) .Sy * _ ^ • . 



^ Advantages 



[Advantages and disadvantages- Vis 
Is device appears to work as advertise 




Prentke-Rom ich Co, 8769 
At^" avail able soon- from 
60618. Price: appro* 1- 



or the P-R version 



Disadvantages. The cost seerns somewhat high. In addition, when mounted 
on the keyboard, th* dev 1c* may tend tb_bloCfc, the vjew of the user so that 
, _ symbols on the keys can not be seen. Some difficulty is encountered while 
^installing or removing th? device.; although this*, is hot a major barrier^ 
/;jt coul^d pose a problem fjr the exact pppulation for whonKli w^as designed* 



P. 




h - T he Mag ic keyboard . ; 7 - \ ■ , -. 

y -_ r ■ .. _ __ _■_ 

y This dey ice J^_a sma 11 _ c Ircult board (with.four^ch.iDs). tfiS^ugs-ijoi th£" ' 
socket on ttfp ^^motherboard, which ribrifi^'ly .takes the 4a»^^«ttie. ^V^'ftj 
keyboard. .The, keyboard cable in ttffn ^ftjtj^into the Magi c |^ti8 fetfic 1 rcu It a_ %W 
. board. ;.W jt.h. this" dev ice the us<r has/Vthe optvign of osi^g tljHAbj™ 
k r f board with keys in t h£ lV normal patten of arrangement or ofjSMmW^m' i 
X. ( several alternate arrangement sL Included among x the alter na^^GK V ;?/; 

r ^aie are >£v*o formats- des igfed for pe&lse hav ing t^e^tt^B^Wl^SS^ h arf<J A 

These two formats fine foif r igp.tf hand^atrd on$ for left harft}^ are^lc'Tf- 
ically designed" to ^llow easy ^access tdHhe' most common ly~ used t?«fct ' . 
x . ' Several' nume^jc keypad fcfrmats: afe prodded; as are .stickers for tn^^h^^K^/ 

- ■ - . to pl^ce on the keys iijdicS^ing^ their ^Tterhate f unct ions,. _^oyfs^b^|S^^i-' 
'also made^ for acquiring custom^de^s igned formats fdr spec if Sf i\e*ds?: r ^~^'"i*>' 
(S©t*th*rn California Research -GaSfe^ Box 2231, Goleta, Cal ifornia! 9311&T. 
<<Kt: . : tm) ' - ' ^- • T - '■ . kj'- z . 

■ i — - - - - - v - - - - A - *• 

Advantages . . This device is appropriate for those students with limited f* 
arm and hand movement. Any modified keyboard can be changed back to the* ' • 
tandard Apple with a single switch. ' , . ; 

mf Disadvantages. This device requires slight modification to the, existing V - - i 

v7 Apple motherboard, which may discourage some users. -> v — 

; Presf ax-100 Touch Key-Pad ~" *S f Jh * 

> -v ^ — ■ — ■ — _\ i. 

' ti* **'Th'is o^fyice cbns ists of a 10 by 10 matrix of 1 1 /4- inch-square* sw itches - 
> : & mountft- pn^a th in , board.. Interface to the computer is achieved by a 
■■ ribbfci cable* that connects to the Apple's game input and output socket. 

: -' " * ' ■ In add it ion^a disk of Soft ware useful i n demon str ating and cal ibr ating 
.. . t>be keyboard Ms incl uded. ••• The board's driver is a machine language routine 

: ># . that, wjfen a key is pressed, produces a tone and returns the number, of the 

A key, as wel 1 as. its* x and £ coord inates. In operation, the board rs i 

normal ly covered witF -Q'-paper overlay that assigns va.lues to the keys. J 
s Software must *&e specific to the overlays. Far example, if key numbec^ii 

is pressed^ this information, iso.passed to theThaM^ffogram by the mach i ne 
4 _ language driver routine. ^It >s up to the main ^rqKm tcr decide whether 
i. • ^ •* > •• the key pressed represented a .number, better , or picture on the overlay 
r Xi and to make the appropriate responsei____ (compter Qata Services; Box 696; 

t.-'H ir-' Roqt«^)22, ^Amherst, New Hampshire, J53Q31. Cd\t: $95.) 

. *Sf* Advanpages> .^Itie large keys encourage easy access and Ire activated by ; y " (. 
* ■ ♦ : U / 1 ight press u re.p Th i s • d^vic e is ex t r erne 1 y ad apt a b 1 e^;i n te rms of p re se n f a,- 
" '^ > : t jorf f onga^^^subjectl le^ is relatively i^expe'ns ive and probably 

T _ - mor^ ad^pt^STf? than" exptended. keyboards. " * 

■ •■ o X ...V _____ _ 

Ujs^cjy ant ages . ThevPresf ax-100 must ^e Vecal ibrated" periodically; and 
k s S^P* are m ^ st be des »t-9 ne ^ spec if ically for this device, even for specif 

swishes ^ — ^ f 

.the- Apple ^o^gg^r supjqrts th^^. swftehA : tbroagh ife game iri^ut\and 
^ o utp ut sockeJ^^There are a var ie^xrfiJ^Sys to make use of the switches. 
^The H p iftg- porfc "^switches demon str atedva^e momentary ( noSSial ly,.open) 
V ^sw•tches L consxruCted by the 0ni|er^y53Tr Tennes see f^ha^il itation - ^ 
-\ Engineering Center. The Brow Vflnkle Switch ( from TraceyResearch and __ ^ * 
Development- Centre f or ^the Severely .Cpmmunrjc at ively Handicapped, University 
of yjsciHIin, MaXj^soS^H Waisman Cent_Tf" 1500 H ighl and Avenue, Madison, , y 
Wisd i ons'in;*53706, gr ice about $4Q) js^ssent iaTly a^ej^switch that closes 
ij(h?n moved into the_ f ieJ^-e^^7n?t41 rrmgnet by^a^rTnkTed brow. Switches 
' ' ani^usuay^ used ;irr^e i tfne r a ; s i rrgLl ew or mu 1 1 icne-s witch; f^ormat^i 
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Single switch . Typically, when a single switch Is used* a line of words* 
letters, or numbers by _wh Ich a pointer paces'; is. displayed;. When the * 
pointer 1nd1ea|ss the appropriate letter §r; word, the switch Is depressed' 
by the user. The software J'knows^whTch ^Wort or letter. was being indicated 
and acts accordingly. In a more complex AltuA Ion a matr ix of words, 
letters, or_numbers is presented In the Ihitl^i&play. _The pointer Is 
programmed first to rjjtfve down, pointing at e|j^ successive row until a 
switch, is pressed, /ff this point the po Intig' mQveS across the selected * 
.row gjntjl the desired .column Is reached, at m if V time the switch is again 
depressed. ,Jh1s method JOf jnjpLit provides for I larger choice of Items, 
with bit* a'slight Increase in Input time. 



Multiple switches . . Usually with thts input^p^e some form of multiple- 
choice problem is presented,- and ffie student hi£s the left switch, for 
example, to Indicate the left-most choke or trie jrlght switch to Indicate 
the\r Ight-most choice. / 



Sw 1 tches are easy to build and use, la 
^a^ayje lu a student's physical limitations, 
inexpensive, and e'asy to support with software. 

Q is advantages 



:age , 
and this may no 



fce AppJ£j£flmputer is designed t 
^roveySnou^h in some appj icat to 




are usual ly qu ite 
are relatively 



port three switches, 



Optical -Strip Printer S. 

The optica] strip printer (OSP) was designed as a communication device for 
individuals with little physical control other than in the_head_and_neck 
regions . A sensor attaches to the user's head and is pointed to* the OSP 
in_or^r to "type" a message on a paper strip;. The OSP alsfc features an 
'interface port through which It can be attached to the Apple computer 
through a serial Interface Card. {'When so configured, the Apple Interprets 
characters typed on the OSP as "originating on, its own keyboard. 
(Prentke-«Romich) if 

r -•■ .-ieht interface method £br users 

who are extremely physically involved but who are mentally capable of 

- 1 a I t n& *~ ~ *~ 1 




Advantages . This device provides an e 
who are extremely phys 
using the input potent 

Software must'support the itevice. 



^t a full keyboard- ofers 

* _ ■ 

. - — - -- rr ~. „ ........ ice. Because most com- - 

mere tally available- software- packages are read-prgtepted, . a1 terat Ions / 
cowid pose problems: Some commands (GET In ;>\pples8Tt, for, ex amole) ,are 
riot permitted as is the simultaneous use off two. keys "(e:gi»; cor^oijjL*) 



CONCLUSION 



ft is 
»wh lie 



. - . ■ - ■- _ • - , _<*_ '_ 

h§ N hope of the staff at the Shrine School tljat material 
»in ne no mean* exhaust fye of .the topic, will at least sfcrve ^ 
springboard for further exploration and creat1vrityvjn v< the -^rea/of 
rel atival^ ia^goensive alternate interface devices/Tor the 'phys leal ly v " 
h and icap^PH^T^ ^ " • H r i 





CRITICAL LEARNING: 



MULTIPLY HANDICAPPED BABIES GET ON-LINE 



like Behrmann 
Liiiz Lahoi > 
Geforge Mason 4 Univers ity 
Dep a r trhe h . o f E d uc at ion 
4400/Un Ivers ity; Drive 
Fairfax, Virginia .22030 
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* i * INTRODUCTION: EARLY LEARNING* AND COMPUTERS 

Sever* e 1^ phy *s ic a ] 1 y h an d I ic * a pp e d _ j ri f an t s _ an d _ t g dd 1 e r s _ a r e /u s u . 
^otoVically 1 imited" in the amount of: interaction that they ca" 
their ^hviropmerit. This may limit their' J earning, causing, seco" 
handicaps and.thui creating _ an e'vdn.moreitjafidjc^Rped^iDd iv icjual . 
cycle can possibly be brokjen by asing a »m : icroi?ojnputOT tp restore 
oppbrtuh it ies f or en v lVo^mentar Interact ion.* * ; ' V" 

The early years are viltal ly Important for conceptual and Wnguage 
v e ) opment . Ke ph ar t s| a te s tha*t _ i 1 T_ k n ow J edge. 1 s _b u j ] t _dn t he i n if a n it ' s t 
motor experimentation -on the world around h-im (GoldenbergV 1979), Without 
that. motor inf orma-tiofl the child is unable ttt attach meaning to his world/ 
Similarly P iaget# states that "knowledge is derived from action.. \ . 
(Goldenberg, 19/f, p Al These individuals are jo Ined by many others'- in 
reciting the import awe of early motor actions" and env ironmental mariipUla- 
t ions to develop iTtro^fedge bases. Ruder, Br icker, and Ruder (1975) show 
^that Bruner, Piaget, afcd Inheldfer neach the. .same conclusion ipl reference 
o" 1 a rig I u agfc developmen tV la rijjfrage j s a symb.dJ " system* and t h£ c h ild mus t 
fnowj how ta manipulate symbols Before ! language, is possible. To achieve 
symbol iz at Ion, manipulation of'tne^bjiti that these symbols reprise 
necessary, ■ - : ~J- ' ^ 

v s \ . 

The qaestiqn is raised by Goldenberg^s to the leveTjjc^otortfnter^c- 
t ion ri^essary to" «bt alette sen^ 

points out that some severely motorical ly h^nd^t^ped^divlduSI's :fe|cfr>- 
high levels oY Cognitive development, and suggests' that act ivefedbntrol 
over the environment itay not be necessary but that these Individuals ari' 
receiving feedback from" tfeeir surf oundjjig$ ip^omfe" otner^orm. He proposes 
the poss ib il4T|Lof ''remote control*" manipulation as ah a de*ft*aJ e , (Ixp^iMfnen - 
tat ion method for conceptual development. 



Ipulit 1oi 



. < TKe iriablfltxtp action the eny i^onmerjt creates a second handicap 'for ^ 
a eh i ld^because 1t does . . not _ a 1 low th e normal experiences nee ded ' fpV v 
jac^qQ-lri^g information (Go\qgab^fg, 1979) . If^e^e Secondary handicaps . 
fyph prevented,^ntervent1oji *§hbul^beg1ri at an early age to take • 
ijwitage_pf _ critical;] learning periods ._ .The prevention of lags^n cont^ 



j:eptia\<feveioprnent will facilitate lwgpage development, providing a got>d^ 
b as e on which* to . b^u lid.* The m1c rocoippuikr flj^d the related tech rib 1 ogy da ri 
be utilized jn ihjs prevenjIffBn process^ - It can prov 1de'a /re] 1able'<neans 
fo^.an Infant ta control and manipulate tISe world and expfor^ as nonhandj- '•' 
•gapped ch1^dreri-d(j'(Vandertheiden, 198?), I v ' 







Technolo gy F or Learning : * . ; 

....... 

-The ability to 1r>ter*ct with onels environment is probably essential to „ 

uT e ! r ^ " 9 procesS: Although the process of vicarious learning bas bee"n v 'V 

published in the^research literature (Bandura, q 963 ) , to. asseS. 1 earn inq , 

child necessary for an ln teractive behavior to occur on the^art of, the 

•■ ■ • 

Wicrocomputer-based technology is providing the means to maximize 



children's abil 
Initiatesarr ob 
systemat ical ly 
though tj/ey may 
in wh icfT techu 
menial intera 
and efiv. ironmewta 





to interact with their environment (^.e.» respond to or 
jkle action) as well as provide a means to evaluate 
^■ consistency and accuracy of those interactions, even ' 
*%1ns ighif icarit to the observer. There are three area? 
can signif .icatly affect learning by enhancing en v ire 
of the child: commun ication, environmental -control, 
. ... . -_- "lamp j lation. These_three "domains" must be woven 

together in order tp_egujp teachers and parents with the mearls- to "teach" 
these children' to function at their fullest potential. 

Com mun icatio n Communication can be considered one of the most .basic forms 
>of environmental interaction. Typically it begins within tfifc first year 
of life for handicapped and nonhand icapped .individuals. Defining com- 
munication as the transmitting of a message with two Necessary components: 
the. intention of the sender to transmit and a receiver Who intends to 
receive and understand that message (Bryen/ 198?), the nonhand leap pe-d 
child_spon has an advantage 1n the: ab il ity m learn verbal language, the k 
most efficient mode of communication. Many hand icappeJNch i 1 dren are 

it Jf *hx*lK^V ity t0 learn ^rbal language and sa^^jever Uarn'it ' 
at_a_M Additionally, ability to .interact- nonverbal ly«^bc sevrtely ' 
limited. The inability to coninujHc^«rt€ 4f f ic iently ar^ri^dly creates 
setbacks in learning, inh ib itirfg. exper>w*ntat ion, with' the 1 env ironment . 
The technology is available to gMve -individuals efficient' flTp^es of com- 
mun feat ion # t hat do not rely or verbal* abilities. ThusT,, a nonverbal child ' 
can communicate (and thus interact with the environment) through auditory 
gleans ( inci uding vo tee -syntltssis;);' phys ical movements,' and symbols <* 
[pictures or words). * - ■ 

Environmental control . The category of environmental interaction includes 
the phys iQal mahipulat ibn of the environment, such as the turning on and 

e1ec ! ri £ a1 tQ * s -and appljances. Children with 1 imi ted motor 
ab 1 1 l-ties miss^ut on these _1 if e_exper iences anfoften mast depend on 
ithers-tp fer^fc the_t^sk| for them. Again, the techrtplogy is'ava liable 

rejur'n toTMf that -lost independence. Inexpensive, home controllers* 
i J^P^RffeJ 6 f - r consumers^ Remote central or -program 
rntWT de^.tees^l^electr l>/regul ate such |hihg^ as heat, trqlar 

^ P.hqcevanswer machine", and house* 1 Ighring.- These samaldeljce^, - 
: -.^ j n f d with\thpughtful programming, can aflow tfie youfiq hancficapbecK ; ' 
:r^>w to be_in^bnt r ol of such , developmental v apprbpr ia"9t -tasfcF^turfiihq 
on^the TV or radio, and operating electrical and battery- r ' J ' 

Environment a] manipulating . The category which de 
ar;e available tor environmental manipulation robot N 
fill jingle or multiple functions includ in^commun icat ioa-and B „v 
cgntnfol, Howeyar, physical manipulation <Jf \he Jmpi rbhmeftt Store 
tbe^si important aspect erf bFrobot. A rtoot \an becomedETlfctc 
of the .^^iyjdifa^y extending^the' child's actesslfbla. env iroWnttf 
wjtW a mob He, ^uTtidirectJorial arm that will allofeffe cMlf to man 
abJ^cts^^ the capabil 

-hT^^ £I^ m T: n in 9J*^P r °P^'ale, ana con*™ Ued experiences for 
hand;i£appTed children through robijrtics will indrfSSse t'og^_ " 




toys. 



or 

Robol 
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Developing Parameters for Us^g the Computet 1 . 

; C am pb^ffi B r 1c k e r , and E s p os ito %v o 1 ce a n urij ber of concerns in u s i t £ c h 
• ; nology with severely hand Icapped" i indi vidju als (l|80j. First. are tftjft coh- 
* cerns about usJng technology as 'an end rather tVari a means to n Igher-level 
: development. The use of the computer to provide env ironmental coritrjol for 

the purpose of gilding . a conceptual inf ormation base surely minimizes 
•that concern, _ as long as efforts to direct that learning are systematic 

3 n d ind i y idu aiH y m on itored. A sec ond concern, involves f i n id 4n| rah an i h c 
^motivating, and relevant consequences that will take control of fc the ^ 
behavior. Many young^nd severely handicapped individuals have'learned to 
be helpless, and f inding consequences strong enough Ipp bvercpme _that : 
behavior; vwhi.le .^t iil avoiding satiat ion andextinct ion* is a real 
challenge^ Th Ms- chal lenge is shared-by all educators of the seyehely 
h an d ic^p ped wh i e t ke r u s*i ng _m l c ro c prnpu it er s or_not.^f_The_flexibijity_pf_the 
computer* can helpmeet that challenge. A -third problem i s the lack of . 
ability to generalize skills that have been taught in fixed or contrived 
s ituatipn§. Again a systematic plan for bringing the technology into the 
classroom and home is necessary; 

An additional concern (Campbell et al., 198CH iVthat cWldren^\f unc- * 
tioning ior the primary cii^calar reaction stage if cognitive development, 
will be y/nable to geaeral ize; ^repet it ion of new exper lences js f or the 
solepurpose of reproducing the same experience. During this stage^ how- 
ever, variations in schemes are developed id hew stimuli. Schemes become 
coordinated as f unct ipnal rel at ionsh lips _are teal ized^ _ and perceptual 
recognition is, achieved throagh the repetition of actions (Phil ips, 1975). 
. These stage characteristics do hot rule out tge,ii$e of computers,, but sug- 
gest a valid. research area pf 1 look ing- at spec (flc.cogni tive levels and 
their affect on. computer interact ions) Bfinker and Lewis (198^-have used 
microcomputers to demons tratg that handicapped infants (CA 3 'toNLmonths 
and MA 2 to 5 mos*;); can learn cause-effect relationships. i^S^ 



> 
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PILOT RESEARCH 




Two phases of a^pilaj^. 

from a county heal t|t 

by^a^nonexclus ion 
* r fcsk M *. -o p_ mi Idly; h an3^ 

from; 'b irth through _i0 
s sy s tern ; Th* i n i t i^rtfj' r 
^months and *onha<idicap 
-to 27 months (Betirmann & tahffi?' i: 1982j'. 



earch Project have been conducted using students 
stimujationjrogram.. The program is governed 
Bts range in abil Itife sw from "at 
jfi t i p 1 y hand ica ppe d . _j@§e s N> r a ri g e 
'fle t'hey ent^r the pubMc school _ 
~ve st uden^s ; k three we^e 11 tb 14 
mul tihand icapped^phi 1 dren were 25 




These cono* pha^e, not yet comple te ^ is 1 oo ki ng at'ol d Sr _ h a nd icapped 

chi idren. The subjects were selected a use they«wil 1 soon me ve -into the 
public schools and thus will hot be candidates -fcfr further research. . 
These s^eond-pha^e subjects can be, w d|MJded. into twq groups: mildly' amj 
mul ti ply handicapped. - 

Rescript ion of Eq^ 





^ptrax. Type ! '^TSal^o ice. _ 
r rioas custom-matte switches as inpat 
e only reJbily available commercial 
he progr r ^m^at_other^ _fafc_i Jjties.^ 



an be custom-made 



or cammarc i a 1 1 y 
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^^."iil ic_ Appro acfi to Jej ^jng Computerized tovironmental interactions 



rne second phase of the^pilot research pro jec 
(motor, language, and cognitive developmental , 
computer to-establish cause-effect relationshi 
looks at eight levels of use, ranging, from the es 
effect relationship to. the use of a menu-driven p 
env tronmental interactions. Software is develop " 
Objectives, response cues, screen diagram, and 
level are shown in Table 1. 



? e S V, ^ h s p a r am e t e r s _ _ _ 
for _ using, the m icYo- 
Tfee ent ire project ; 
abilishmerit of a caiise- 
ogfamfor initiating 
d to fit individual heeds. 
asUred variables for each' 



At level U the.objectives are to issess the needs of the individual 
^ild regarding what type of switch to/try, based on the child's available 
response repetoire, and what program adaptations are required for visual 
or hearing_jmpairments. Objectives at level 2 are aimed at teaching the 
Hillv^-H ! ^'^.that. allows the making of chores among items 

displayed on a computer screen. It is important;. that the child understand 
_the cause-effect relationship between switch and choice. Wn levels 3 
through 6 the child is required to use the switch to actually choose a 
toy or a_kind of food from several displayed oh the screen. The plctd" 
on the screen is gradually made mAre ambiguous which allows fat jn4reasl 
:s r lexib.il Ifty f and encourages vocabulary development. There iM 
increase in the number of pictures or options presented as' 
proceeds IVom level three' through level JST The end result 
system of categorizing choices that _f ac i 1 It ates cbmmun icat ic$ 
responses or choices (levels 7 and 8). Table 1 relates the rest 
or the command given to the child- at each level. The format of 

^h^h^H 66 ! 1 15 u 1 ? 0 shown *° Illustrate tn e amount of Information given 
to the child at each level. The column labeled variables simply lists the 
kind of information the program is collecting for further analysis. 

■ Two kinds t pf feedback are given to the child when the .switch is • * 
activated. Level 2 replies to the child's response by immediately dis- 
playing a fun, rewarding picture with ark auditory response. Levels 4 to 6 
use that same response reward , When the ch 1 1 d chooses the correct picture. 
These rewards .are randomly generated to avoid satiation. Jn levels 3 %- 
and 8 the computer rffcrds the child with a d irect^act ion; i.e., It turns 
on or activates, the object of the choice for a .short period. These thr 
levels utjjl.ize the concept of 'the child directly con tilling eavironm.en 




RESULTS 



The- first three levels of the pro jeel (-as sessmerit, cLse-effect, artf.^' 
concept of cholee) have been implemented to date with/ 10 infants arfd- ; 
•toddlers ^ ^ 
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TABLE i 



OBJECTIVE RESPONSE CUE 



SCREEN DIAGRAM 



VARIABLES 



assess needs 



N/A 



* N/A 



^position 
switch 

program needs 



establish 

cause/effect 

relationship 



voice, 

"preskthe 

switch" 




response tljj|?v 
average ti 



3 ; teach concept 
of making 
choices 



teacher asks 
"which do you 
wanHp play 
with?" 




monitor re- 

se_t I m e s 
frequency of 
choices 



4 Select between 
2 options of 
* abstract frfc- 
f** -tiires ^ 



voice/teacher 
"find - ;: 

picture." 

plus visual cue . . + 




response time 
no; correct 



\ • 2 options of 
abstract pic- 
tures 



_ • 

voice/teacher > 
"find 
picture 



6 : select between 
4 options of 
abstract pic- 
tures 



voice/teacher 

"find 

Picture" 






response time 
no. coWeci . 



response time 
no, correct 



7 select between 
4 options of 
environ mental 
controls 



Teacher asks ' 45 " 
"what do you 
want to do?" 



select between 
4 main bate* 
g 'dries to find 
new 'pages' of> 
choices 



teacher asks 
"what do you 
j want to do?" 




response iime' 
f retfueri^y of 
responses 



monitor re- 
sponse tlmey 
frequency of* 
responses 
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I.wrl .-...results are shown hi Fable? and 3: The 10' subjects "evaluated on 
uns level i jm « 1 1 cif 1 y Jn> divided into two groups. Table 2 represents a 
group of eh iUJrvn whose \ Ar\y Learning Accomplishment Profile { ELAP ) scores 
indicate functioning levels from ^ percent to 77 .percent of their chron- 
o oqu:«n ago. These chi Idrer i in general are more mildly handicapped and 
able to perform the level 2 tjsk without assistance {i.e., minimal 
posit ion in^andmdaptjve equipment ) 1 Table 3 represents a lower function- 
ing group. Their ELAP scores are s ign if icanUly lower, showing functioning 
levels from 6 percent to 15 pereenfof their chronological age. In 
general, the. children m E igure 2 were multihandicapped, including severely 
motoncally handicapped and sensory impaired. They required a great deal 
of teaching and. assistance (positioning and adaptive equipment, prompting) 
to perfonn the task at this level. 

.Of the five m i idly hand icapped children represented in Table 2 two of 
them met a criterion of responding in 5 seconds or less, 80 percent of the 
time, over throe or four sessions. Two other children are close to that 
cr . »tt»_r ion _ hut are showing a deterioration of response tjme. The fifth 
child, although never close to criterion, shows this same deterioration of 
response. In all cases the researchers immediately noted that the five 
Lhildren.in Figure 1 apparently understood the task, but with the last 
" thro ° ^^Jdreh iriteres-t was lost and other aspects of the. testing environ- 
ment became more attractive (e.g., knobs on the TV, other people present) 
It was concluded that if the program were more h-ighly motivating- thev too 
would roach criterion rapidly. 

The five mu 1 t ihand icapped ch i 1 dren ' represented on Table 3 depict 
clearly different results. The two that reached criterion were the first 
two subjects and took part in the initial -pilot work^ Jheir scores are 
comparable to the others because the computer program arid testing situa- 
tions were essentially the same. However, no ELAP scores were collected 
tor them. Their level 2 results are similar to those of the more mildly 
handicapped children in Table 2. However, each of these two subjects were 
severely limited due to their multiple handicaps. The other three children 
have-not yet come close to criterion. Subjectively, the researchers have 
noted that on most trials the subjects appear to make an effort and show 
an understanding of the task, but are unable to perform to criterion. 
This raises questions afrout .expected levels of performance and response ■ 
times that are realistic for severely mu 1 t ihand icapped children. It also 
brings. into question how well level 1 assessment .addresses optimal po*!- w 
tionmg, switch selection, and program adaptation. 

Table 4 compares the ELAP scores of the two subjects who met criterion 
and^two who come close to meeting it. This comparison is the first attempt 
to look at the motor, language, and cognitive levels of successful children 
and to identify parameters for success. Four subjects are cfeaVly not 
enough to make statements about predictors of success but it is a begin- 
ning. Approximately 80 subjects will be evaluated during the next staqe 
of research; , ^ 

/Only one subject tested on level 2 advanced to level 3 of the program 
(teaching the concept of making a choice). 'Table 5 shows this subject's 
performance on level 2, an'd Table 6, on level 3. A clear trend toward a 
faster, more consistent level of responding in choosing between two toys 
is seen. Observations of the child's behavior indicate an understanding 
of the connection between the scanning indicator and making the choice, 
using the switch. Because it is not possible to measure the correctness 
of choices when given a free choice, the child's accuracy of choosing is 
not reported.. It is interesting to.note that, even though the child 
reached a more stringent criterion for response time in level 2, the 
response time in level 3 is slower. No criterion was set at this level 
even though, it was monitored. Free-choice decisions did not -have a time 
restraint attached and therefore .were not measured. The increased response 
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time is attributed to the mental process of decision-making and the amount 
of time involved for the indicator *tb scan the two choices. The objective 
at level 3 was got to decrease response time; but rather to improve under- 
standing of the concept and functional use of making choices. 

D i scuss ion 

The research conducted thus far has begufi to answer some basic questions 
about the ability of infants and. toddlers to i. interact;, with i m microcomputers. 
It appears that they understand the cause-effect relationship between the 
computer screen and their control switch . It al so appears that their 
response time can become adequate and consistent. 

After look ing at the two jdi.stinct _ groups of Jiandjcapped ch ildren i used 
in this study; 'the .question of what is an appropriate response.t ime needs 
reeval uat ion . Subjectively, It has been noted that the lower functioning 
group appears to understand the cause-effect relat ionship, which is' the 
prerequisite for using a-computer system to control the environment func- 
tionally. However, the data also indicates that these children may never 
reach preset criterion of f i ve-second respon se t imes . _ _The appropriateness 
of the criterion must be evaluated before deciding whether the lower func- 
tioning group can benefit from the computer system. 

The major quest ion that remains in regard to level 2, is the identi- ' 
f ic at ion of success indicators Or parameters using developmental levels or 
scores from the ELAP; This question will be analyzed more completely when 
more subject d ata are ava il able. Once ident if ied, appropr i ate parameters 
will be chosen for selecting individuals who will continue through level 8 
of the program. 

IMPLICATIONS FOR FURTHER^ SEARCH * 



The research _ des ign and results discussed JyK the . prev ious sect ions 
represent on \v the beg inn ing state of the technol ogy appl icat ions research 
pi an ned . Level 1 and 2 data, when evaluated for approx imately 80 ch il dren, 
should provide indicators as to. which malt ihand icapped: ch ildren will 
benefit most from' this type of trai n ing. - 

Levels 3 to 8 of the project will provide a systWiat>c7tra in ing 
approach to teach d£v e lopmen t a 1 1 y d rm b 1 ed you n g ch i 1 dren /to uti 1 i ze 
microcomputer technology effect ivelj^o interact with tfteir environment-. 
The technology 'invoWed incl udes ; .useW an Apple 11+ computer, vo ice 
synthes izer, environmental control mechanism (BSR X-ljO control ler) ^ and 
robotics ( Heath _ Her o^l j . These combined technologies will be programmed 
so that the ch i 1 d w il 1 be able to. select o pt ion s from a menu 1 . T h e s el ec - 
t ion of an option wfil then be translated into an interact ion with the 
child's environment in a- preprogrammed format as ing one or more of these 
technolog ies. 

On reaching level 8, a child will be able to select from a variety of 
categor ies : robot, commun ic at ions, en v ironmental control . From these 
categories additional choices will be available (i.e., robot to get X. toy 
or robot get teacher) . 

: __ ___ ' ... 

The general purpose of the project is to apply cormierc^LaTly available 
tech-nol ogy that is relatively inexpensive to the learning needs of devel- 
opment al ly _d j sab led 'young hand icapped children. Technology is grow ing at 
an almost incredible pace, but the technology and need are present, and 
the wait for something better may never end. The robot which is being 
used in the project wa$ t not available 6 months ago. It may well make some 
of the hardware obsolete almost: before the project starts. This robot can 
"see," "hear," move about, man ipul ate objects, and turn switches off and 



191 

198 



/ 



i 



on. thus, it may have already removed the necessity of ah ehv ironinerital 
controller and vo lci> _synthesjs_commun ica-t ion.. What has. NOT changed, 
though, is Mi e need to systematically train handicapped individuals to use 
technology that can benefit them, 

. Systematic training can be. done in.such a manner that the technology, : 
and application can change while the "format and interact ion mechanism" 0 
between the handicapped individual and the technology rema ins the same. 
One of the major problems is training severely and profoundly handicapped 
persons to generalize from one s jtuat ion to another. The potential is 
there however, for .developing a format that enables individuals to make 
choices. 

It fs hoped that the capabilities o*f m icrocompater systems to extend 
environmental interactions to infants of limited motor abilities will 
provide them wit h_ the consistent control of their environment necessary- 
for normal concept development- This, in" turn, should affect the language 
development, self-concept development, ab tl ity to commun icate, and social z 
interactions. _By developing these skills at normal developmental ages, it* 
is hoped that secondary hand icaps. wil 1 be prevented. As skills advance, 
the technology can advance with them, always giving them .appropriate 
opportunities for interaction and commun ic at idn. Ultimately, these 
children will have the capacity to reach outside their immediate environ- 
ment by us ing tele commun icaton networks. _ This w ll 1 enable them to transmit 
information or communicate with others throagh telephone and televisiorl 
lines. 

' * - 

The _f ind ings" of this research ihould have an impact on other popula- 
tions of handicapped individuals *fi addition to those who are physically 
handicapped. It can have direct application to all individuals who have a 
mental age in the range of 0 through 30 months, as studied in this project. 
Mentally handicapped individuals who haye_add.it ipnaj physical _handicaps__ 
should also be able tp atilize a similar approach regardless of their age. 

ED#232330 
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MICRO-BASEO SPEECH RECOGNITION: A 
INSTRUCTIONAL INNOVATION FOR HANOICAPPEO LEARNERS 



.Car In E. Horn 
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1111 W 1 1 low Springs Or ive 
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T^ere is 3ri appareht need to develop and 
implement pol icy to guide the applica- 
tion of inf ormat ion and communications 
technologies to all levels of "educa- 
tion. Full advantages of the socially 
desirable educational opportunities 
offered by a broad range of technologies, 
must, be pursued to increase intellectual 
productivity and enhance the quality of 
life. • 

Hon. George E. Brown, Jr. (1979) 



VOICE INPUT ANO THE HANDICAPPED LEARNER 

W ith over 20 million h and icapped perjsons in the Un ited States, there Is no 
one user-prof j le descrjb ing the _ spec ial needs learner. The most common ' 
characteristic shared by disabled persons, however, Is the d iff jcul ty and 
often inab i 1 ity to Lcommuri 1c : ate with other people In a meaningful way. "*>The 
need for basic communication skills, which are highly persoi^l and * 
individualized, becomes Intensified when the range of physical functions 
decreases. Unt i 1 recently, phys ical ly hand icapped individuals have n^e^ejj, 
a range of motion to: access a computer's keyboard (ot.an extended keyboard) 
using a f jnger, a rhouthst Ick, heaHfet Ick, toe, etc. Effect ive comput ing , 
whether for communication enhancement, environmental control, or instruc- 
ting 1. purposes, was dependent on the speed and accuracy of user motor 
ski 1 1 s . A 1 1 eicpr ess j y e t h ou gh t s we re translated into keyboard manipula- 
tions of some description. 

'_ T h i e V BL S ™ v p i c e- b a s ed 1_e a r n i n§ system t which w as des igned f or 
able-bodied and physically disabled, student-users , may be run with no user 
keyboard entry whatsoever. The VBLS system reviewed in this article is a 
low-cos t, .speech -c The system takes dr i 1 1 and 

repetition learn ing ^ejjtand relative 1 ingaistic competence. The VBLS-word 
v er if ic at ion algorithm for speech rec ogn i t Ion en c our a g e s cogmu n It at t ve 
competency within a spec if ic context, regardless of \£ading 1 evel or 
speech disorder. - ~ 
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SPEECH RECOGNITION 



Speech recognlt ion (voice recognition) Is the computerized process of 
identifying a spoken word or phrase by matching an unknown utterance to a 
number of known utterances and selecting the closest match within 
prescribed tolerances. The bas ic log ic of a speech recognition system 
involves processing an acoustic waveform with_a_ filter bank, _a linear_ 
predictive qodlng (LPC) analysis, or zero-crossing analysis to extract 
spectral data. Templates of the result ing d 1 g 1 1 a 1 data are then stored 
and become the active vocabulary or language model for the spoken words or 
phrases. 

Recogn j t ion itself occurs when a. search. and match is _made_ between 
newly input speech and existing vocabulary templates; The matching_or 
mapp ing process varies with the recognition algorithm being used. F igure 
1 illustrates the schematic logic of a speech recognition system. 
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Figure 1 

, _ S P^e ch re cogn i t \ on t g c h ho 1 o gy c an bee bs t- e f f ec t i ve 1 y u s e d in n Lime rb u s 
appl icat ions, incl uding data, en try, hands -and- eyes busy tasks, .distant or 
mobile inputs, data, verif icat ion, or when; data per ishaD i 1 ity is a problem. 
•Vo ice-entry terminals enable severely phys ically hand icapped indiv Iduals 
to operate a computer by speaking to it in any language, Appl icat ions 
specific to disabled persons are most frequently expressive communication 
aids or environmental control systems, where jn the hand icapped user directs 
several m icrocomputer-based-el.ectron ic dev ices by voice commands (see 
F igure 2) . As ide from facll itat ing environmental control, speech recogni- 
t ion technology is prov 1 ding innovative\educat jon^ opportuni ties l for the 
physically handicapped. Voice makes many electronic instructional aids. 
Previously in acces s i b 1 1 e , to the phys ica 1 1 y d i s a b 1 e d I , available for spec 1 a 1 
education. Such voice-controlled devices actively involve handicapped 
learners in their own educat ional and vocational progress; 

Research and Development Activities 

Task , 'The task of the VBLS project is to develop voice-based learn ing 
system for noncompater-or iented users, with voice input and system 
^acceptance essentially instantaneous . 

, Objective . The objective 1s to research, develop, design, and market * 
Tow-cost, speech-controlled authoring system to meet educat ional heeds of 
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COW I CURAT I ON 1 




1. 
2. 
3. 
4. 



Video monitor 
Apple II 
Disk drive 1 
Disk drive. 2 
Shadow/ VL T | preprocessor 
wi th mi crophone 




1. Video monitor 

2. Apple 1 1 Pl us 

3. Disk drive 1 

4. Disk drive 2 
5. . Shadow/VET preprocessor 

with microphone.- 

6. Novation AppleCAT expansion module 

7 . Phone 1 ine 

8. Telephone. headset 

9. Novation A/C control 



CONFIGURATION 5 



JHErCTEl SYSTEM 




. 1 through 9 - same as above 
10 Telev i s i on remote control 
with computer interface 




1 through 9 - same as above o^C 
10 Television remote cohtra2-*~-SsGfc^ 



with computer interface 

11 Speaker 

12 Power control 

13 Lamp 

14 Radiov 

15 PrinteV ; 

16 Switches for push-button 



control 



A 

Figure 2. THE VBL,S VOICE-BASED LEARNING SYSTEM I 
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ptiy, i. illy ii nd it tppi J and ab lo-hod u d learners t h at will re inforce learn- 
ing . Mi? oiejii pioniuu i.itiim of. correct respon sos : The resulting courseware 
wo u ! ii eriab lo fijj nli i asetf, fKifiil i scr iiiii riiitory t tit or ihjj , rev i owing , and test rrig 

0 i h and ir apped and non-ji and ic apped s in don t popu 1 tit ions . 

U it 10 mi 1 1* , Pr-tfuiiH iit.i^n, )])<] MeiinJ-hgf u hiesj,_ : The instructional technology 

tin* Vfil system Is l s I'i-miki f vc nio*Ou)*rTor designing educational 
iMiitfi" i;i Is that incorpor ate an innovative conimuh icat ion medium: speech 
» t i ogn 1 1 i )ri Hie r e 1 at ion Ji i pMo j tween pronunciation and mean lngfu] j earn- < 
ing i-.. s ign ii. icant t)(v,iu:,t' proiiunc: j at ion . serves to decode the written word, 
into it, oral loiiii, wMiili caii ttjori elicit a meaningful response, if in fact 
the word i 1 . in the oral vocabulary of the learner (Ghatala, Levin^ & 
Wihier; N/hj... in this sense; speech becomes the. br i dge between consc ious 
iwiMfir jfui iaigely unconscious tdghitive oper at ions, such as identlfi- 

1 it ion, i la . i r , it ion . and tor age (McNeill, 19/5). ; The ability to read 
is basuaijy impendent on the 'skill relationships between visually dis- 
played words and the spoken language that the 1 earner already possesses 

( /lark, . 

¥ _ _ _ ........ 

M an extjyr iv e x am i na t i on of mean ingf u lness , Underwood an.d Schu&z 
found tint prHoiourn lability w,as frequently an. excel lent predjctor of 
learn uuj ; in line study, us ing paired-associate procedures (Experiment 11) 
toi lb iteiir obtained from three separately learned lists, the correlation 
between trpgu^ncy and mean number _of .correct responses over 15 trials was 
. U'K On the other band the correlation for pronounc iab i 1 ity arid mean 
number c or r < c t wa S7 in another _exper lment (Experiment 12) the cor- 
r: el. it. ion between jir.oconnc iab j 1 i ty and correct responses was .76 (Halt, ^ 
i^7S) n i V* I » and Ingei sol 1 also found that pa ired-assoc i ate learning 
was* related tn ease of pronounc iab i 1 ity (1969). 

in ur mm y , learning js reinforced through the pronunciation of 
•contex tua 1 ly meaningful utterances. 

Lnpart The intention is that any nonprogramming educator and trajner 
coutff 'author h ighly .. ind iv idua 1 i zed, . speech-control 1 ed . edacat ional mater ial s 
within a structure flexible enough to support instructional designs in any 
discipline and witfgin any reading level. The resulting courseware would 
evolve into ; a library of voice-based instructional materials. 

|h struct io na 1 tie s ign T earn . _ The design team is composed of William D. 
tfage r s~," s y s fern s ~He ve 1 opme n t and systems analyst; Car in E. Horn, instruc- 
tional systems and educator^ Warren C A Jones, systems development and 
programmer; and Janice D. Drake,, instructional systems and' commun ications * 

1 i a i so in . : 



Produ ct Development . ...TITe _VBtS vo ice-based Learn ing . system. prototype. was 
completed in June T982 , It was presented at^the National Educational 
Com put ing Conf erence_a n Kansas C ity , _M_is sour L. _The_ VBLS system is__cgm- 
prvised of an Apple-compatible- vo ice-entry terminal by Scott Instruments.: - 
with a Shure SM-10B or equivalent no is/e-cancel 1 ing microphone, a referSJhce 
manual, and VBLS software on a 5 1/4-Anch floppy disc, the voice entr^ 
terminal measures approximately 1 1/4' inches high by 6 inches wide by 9 
inches deep and weighs 3 pounds. Power consumption is between 1 and 10 
w> Suggested retail price is $895 F*0.B., Denton, Texas. 

The prototype was field tested in a "typical* first-grade pubHc school 
Classroom ( spr i ng _ 1 982) and has been subsequently critiqued^by numerous 
professionals in various disciplines, including special education. The 
critiques have resulted in mod if jc at ions to the original desjgn and are 
incorporated into .the most current version. of the VBtS system. Farther . 
peripheral options arid adaptations are anticipated to highly customize the 
VBLS voice-based learning system for special needs learners. 
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i so 1 ated i. words and phrases, inciading those resalting from speech impedi- 
ments Input- sound waves are converted to digital data, and several 
samples (usually f i.vej of the_s ame_word and_phrase are averaged to con- 
struct a. master template. in the compater's memory, which is then stored on 
discs (The Shadow/VET™, another Scott voice entry terminal, has 16K 
onboard memory and does not use the host computer ' s memory to store 
templates.) The speech analysis, technique involves amplitude envelope and 
zero-crossing detection within the frequency regjons of 250 to i 1 0D0_Hz__ 
«2 n d 1 ,000, to 5,000 Hz . 'Templates are. derived through .1 inear time compres- 
sion; syllable counting, spectral histograms, and variance measurements of 
the data. Specification of actjve vocabulary, the_ef feet j ve_vgcabu 1 ary , 
and the total vocabulary size are determined by software control. The 
VBtS . term ina 1 is not intended for speaker- independent use, and tra ining is 
required. 

•V 

The VBLS systems'* software r,is written in assembler code and BASIC, 
There _a_re approx imately 2,600 "Tines of BASIC and 3,200 lines of assembly 
language source i n: the VBLS authoring system. 

User's Perspective . The 'process of training (enrolling) the preprocessor 
to recognize a specific word or phrase is essentially invisible to the 
VBLS end-user. The technique of word verification coupled with the VBLS 
tutorial structure camouflages speaker-adaptive procedures. Word verifi- 
cation is an algorithm that employs the concept of the one-word and one- 
phrase vocabulary. Regardless of the total vocabulary size, only one word 
or phrase is acceptable at any point in time: The recognition task is to 
verify the active word, not to select the correct word_from amongsevera 1 
candidates.. As a result, more data can be. kept on each, word and more 
processing time can be devoted, to the single word and phrase. The 
vocabulary becomes completely disc-based_and is limited in size only by 
the mass storage capabilities of. the system being used; An Apple floppy 
disc can store a 1,600-word vocabulary (see Figure 3.) Voice is an 
integral component of the teaching and learning system, and training 
becomes part of that process, for example. * 

During the 1 e sson_ author i ng , the system randomly prompts a training 
sequence for tokens of words, continuing to do so until N pas ses of a word 
and phrase have been made. Tra ining is a preset sequence_whe_re in the 
author types the alphanumer ic word and phrase identity into the keyboard 
terminal, then also speaks it when prompted. 

During the study session, the student-user is prompted "fro say a lesson 
vocabulary word or phrase, to read the re 1 ated quest ion , Jmd to voca 1 lze 
the_ guest ion into the system's microphone by saying the Prompted correct 
response Master templates are hereby adapted to each jfser ' s unique speech 
patterns as part of the instructional design logic, O^ce completed, the 
student does not retra in author-made vocabulary for tfiat lesson but acces- 
ses the adapted templates on disc to be r ecogn i ze&~oy the VBLS system in 
the review. Adaptive procedures exist to update tempi ate s, if necessary. 

Typ ical use . The. VBLS system vs an author i r\d s tructure and instructional 
^T.rvery system ^ _The re 1 &i rve.val ue _of ■ the^resu 1 ting courseware is 
dependent on the quality of instruct ton tbat the system delivers: 
Mater i a 1 s -may be presented in small, easily understood segnents or as a, 
serjes of_co_mprehensi ve questions and answers that also include supple- 
mental . i nformat ion . . The VBLS system is flexible enough to adapt to Varying 
skill levels: physical, cognitive, and communicative. Lesson practicality 
and originality are the author's responsibility. 
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The VBLS special needs. learner should, have some visual acajty, minimal 
reading skills (K-l), and the ability to help assign meaningful alpha- 
numerjc identifiers to spoken language components. For example, if a 
stadent refers to water as_wa and consistently uses this utterance in, a 
water-related way, the VBLS system can be trained to recognize wa to mean 
water . Once ora 1 _ ] anguage vocabulary components have been idenTTfied, 
lessons may be authored to cultivate communication competency using that 
individual student's uniquely spoken language. 



VBLS lessons may be authored for instruct ion in the home as well as in 

the c 1 ass room. A unit may be designed for a specific popul at ion or an 

individual student. The menu-dr i ven author i ng format enables the teacher 
and parent to input whatever materials are student-appropriate: The VBLS 
system w 1 1 1 support _un 1 fm i ted types of cur r icul urn. System conventions 
reqaire that all spoken responses be. said within three seconds. The VBtS 
system "assumes" that the author has no technical training, save in one's 
own area of expertise. No programming skills are needed to study VBLS 
lessons. This authoring system opt ion eliminates the.need for keyboard- 
related motor movements. A typical study session would include voice-based 
tutoring, drill and repetition, review, and testing (optional). 

Word .Drill, which is another author-designated study session option, 
provides the student with real-time pronunciation feedback. Lesson 
vocabularies may be practiced at the word, phrase, or short sentence level 
within the 3 -second convention. This option is particularly useful when 
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iiunv.iai.iuii jlUi c, jl uic^ w. ill i. aiiyc . i i urn ,u . i>u i , uu v , nmi i , uuu i. cpi c- 

senting a perfect match. This technique allows the learner to refrne pro- 
nunciation progressively^ .Vocabu iary_words _ and phrases_may be repeated as 
many, times as the. student chooses. . Progressing to the next word requires 
two keyboard strokes (Space Bar and RETURN). 

The VBLS system allows for bail t - i n overleasning and diversified .. . 
teaching and learning styles More than 40 options are available so that 
any one lesson can easily be adapted to focus on each student-user's 
ability and. learning sequence preferences. One student, for example, can 
review the lesson vocabulary, take a pretest, be tutored, reviewed, and 
tested on a lesson. Another might be instructor-directed to use Word 
Drill before running the .tutorial and its review: A third student-might 
complete the tutorial and its review. A fourth s tudent_mi ght complete the 
tutorial and then run . its review.three times. Each. student study. disc may 
be a highly customized version of the same exact tutorial information. 
The VBLS system provides the opportunity to develop voice-controlled 
learning materials for handicapped and nonhand icapped student populations: 
VBLS lessons are adapted to recognize each individual student's system or 
oral communication. 

COMMENTS 



The human voice is interfacing instructional innovat ion. and. the physically 
handicapped learner: The absence of quality education for handicapped 
children neces s it ated P ,L =, 94-142, the Education for All handicapped 
Children Act. Microcomputer-based speech recognition, is helping to 
implement the law, and the VBLS system is providing the structure to 
author nonbiased^ nondiscriminatory instructional courseware for handi- 
capped and able-bodied learners. 

ED#23i 146 

REFERENCES 

Brown, Hon. George E., Jr: Hearing before U:S. House of Representatives 
Committee on Science and Technology, inform at ion and Commun i cat ions 
Technologies Appr opriate in Educ at ioo ( incl udiog H.R. 4326) , 96th 
Cong. , 1st sess.T 1979. Washington DC: U.S. Government Pri nt ing 
Off. ice.. 19.79. . _ 

Clark, M . M: Language and reading: Research trends: In Al an Dav i d (Ed.j, 
pr oblems of Language and Learn i ng London Heinemann, 1975. 

DiVesTa and Ingerso ! ! , c ited in John Ha jJ (Ed ) , Verbal Learn ing and 

... Reten t ion . Philadelphia: J .B. L ippincott, 197 1. . 

G h a t a 1 a , E . S . , Levin, J. R . , and Wilder, L. Pronunc i a t i on and the 

F re quency of Meani ngf u 1 ness Effect in Ch i Idren ' s^Trequgn_cy DTs'cr imi [na - 
tion (Technical Report No: 344). Mad is on : Wisconsin Research and 
Development Center for Cognitive Learning, May 1975. 

Hall, John F. Verbal Learning and Retention . Philadelphia: J.B. 
L ippincott, 1971; pp. ~_ 

McNe i 1 1 The two-fold way for speech. (Paper). Cited in J.S. Bruner, 
tangaage as an Instrument of Thought in Alan Dav id (Ed.), Problems of 
Lang uag e and Learn ing . London : Heinemann, 1975. 



200 



THE MICROCOMPUTER AS AN EFFICIENT AND VERSATILE 
SPEECH-OUTPUT COMMUNICATION AID 



G; Ev-an Rushakoff 

Director,, CI jn ical M icrocomputer Laboratory 

Department of Speech 

New Mexico State University 

Las Cruces, New Mexico 88003 



The microcomputer has been found toSje a versatile electronic aid for many 
physically handicapped children and ahsults (Rushakoff & Lombardino, in 
press 5, _ One application has been as ajtationary speech output communica- 
tion aid. Many of the programs creaJOTfor this' purpose are listed in the 
International Software/Hardware Registry ( Vanderhe iden & Walstead, 1982). 
.- ______ _ _ > 

The purpose of this article is to describe several key features in 
versatile communication programs. for microcomputers. It is not meant to. 
be a complete list, but to give the clinician, educator, user, and families 
a model with which to look at commun ication software. 



KEY FEATURES FOR MICROCOMPUTER COMMUNICATION PROGRAMS 

Encoding 

Some communication programs are specifically designed for use by single- 
switch users. Others are designed for keyboard users_ but can be_useci_by 
s ingle-switch i users ^with'a s ingle-switch hardware or firmware interface 
(Tetra Scan II, Express III, Omni, Adaptive Firmware Card, etc.) Programs 
designed for use from the keyboard may increase the speed of message 
production. Any letter, word, phrase, or sentence may. be ass igned a key-- 
board letter (Figures 1 and 2). A program designed only for s ing le- switch 
users may be slower in message production speed for individuals, able, to . 
use. the keyboard. (Individuals who have some difficulty using the standard 
Appl e 1 1 keyboard may be able to utilize it with a keyguard or with an 
expanded keyboard.) " 

Easy-to-Change Vocabulary 

Any communication program should make 1 t easy ta.change the vocabulary at 
anytime. .Almost all programs allow this through the use^f an editor. 
It is not considered easy to change vocabulary if ft is necessary to 
change part of the computer program listing. 

Can Speak and Printt 

The communication progr"am should have the capability of speaking the 
message through synthesized speech and also printing but the message. 

Correctable 

As with any communication system there should be a way for the user to 
delete an incorrect entry before the message is produced. 
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F igure 2 : Talk II word page after some vocabulary had been entered. 
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minutes to create. a message _about_the mgvie^. Wjthout_a message-save_* 
feature it. would take the same amount of time each time to relate'the 
story. With a message-save feature the user-can save the completed message 
and speak it again with much fewer keystrokes. 

M e s sage Ef f ic- ienj^ ' 



Message efficiency relates to the number of key (or switch) presses needed 
to produce (speak) a message. Using the following example: 

How, are you doing today speak command 

if the program allowed the message only to be created from letters, -it 
would require 24 key presses to produce (speak) the message (count each 
letter, space", and the spealc* command . ) ■ " 

If the program allowed many common words to be accessed from one 

letter (encoding r Figure 2), it would require 6 key p resses to produce 
that message. I f t h e_p r p gr am a 1 1 owe d_ t h e _ e n c qd fn g _of_many c ommo n sentences 
(Figure 3), it could require only 1 or 2 key presses to speak that message. 

Figure 3 : A sentence page from Tajk_II. Press ing_the_ letter/ next _to_the 

sentence speaks that message. Each sentence or paragraph can be 
to 100 words long. - . 



r 



Page 1 



B I'm doing fine thanks for asking. 

C My name is David. 

D Stick it in your ear dbg breath. 

E 
F 

G Would you like to hear a joke? * 

H What do_you get when yoa pat four docks..:. 

I A box of quackers . 

K \ - 

L Hang on. It will take me a minute to respond. . . 
M 

N Could you tel 1 me the time please? • 

0 ..... 

Grabbers, ' , ; 

Part of the problem that speechless individuals have in using communication 
a ids is* that they are often unable to respond qu ickly^to many of the 
individuals who pass by during the day. Beyond the clinician, educator, and 
family, few people will take the time to get invol ved in a conversation with a 
speechless person. They are just not always able to provide the quick 
response that is needed to "grab" the person who might not otherwise think to 
take a moment to converse* 

Grabbers are a special feature that allows the user to speak a 
response with one key press, This feature was incorporated 1n TALK II 
(Rushakoff, Condon & Lee, 1982) . .Wi'th one key press the individual can speak 
any predetermined message up to lt)6 words long. Some that we have recommended 
in the past are: +-> — ••. , 
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SINGLE-SWITCH USE OF THE APPtE if 



It is pos s ible for single-switch 1 and other nonfceybgard users to operate*all 
Keyboard software for. the Apple II.. This can be . accompl ished in four ways: 
(1) software, (2) firmware, (3 1 ) hardware, and (4) keyboard mod if teat ions. 

Software *' ' ' 

,Some programs allow for the_cgnvers ign_gf keyboard software so that it can 
•be used by single switch users (Schwejda, 1982; Rushakoff & Steinberg, 



F i rmware 

A peripheral card than when plugged into the Apple will allow 
single-switch access to keyboard programs. 1 

Ha rdware " 

When devices such as the-Tet'ra Scan 1 1 ,2 Zygo .100,2 Express III, 3 , ; 
and Omni 4 areja ttached to the Apple . 1 1 , they a'llow single-switch access 
to all keyboard programs. 

Keyboa rd Mod^f [ca t i_ons 

A ^couple of devices.can be.used for individuals who have some-difficulty 
□sing the standard Apple II keyboard. Pren£ke-Romich2 and TASH5 
manufacture a keyguard for the Apple. II".. TASH5 and Cacti Computer _ 
Servicesb produce a large, expanded keyboard for the Apple. TASH5 
also manufactures a mouth-operated keyboard. 

ED#2?990S - ^ 
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SECTION 6 

INTRODUCTION TO COMMERCIAL RESOURCES 



Theory, curricul am, and methods research and development are necessary 
components of any ejnergsjig educational field but, the *practitionec cannot 

l always ^apply the fesults)of those efforts immediately and purposw£)1y. 

\ Individuals or facilities interested in utilizing the technology In _ 
special education need to know more. They need to know what practical 
appHcat ions are available today. The Exhibits at the .con if ere ncjj^ provided 
evitWice that there are nameroas practical applications that have been, 
developed for exceptional users. Information about specific products can 
be the key to incorporating the technology into individual programs, 
meeting .i ndividaal needs and meeting system needs. A single i nf ormation 
s ource d o es n ot exist, making the process of gathering information . bri 

♦ hardware and software time consuming and difficaft." 

This section of ttie Proceedings begins to provide an information 

source of pV-acticakappl licatfons. Each of the exhibitors were invited to 
su bm it sh ort descr ipt ion s of their produ cts that are appropriate for the 
spec jal education population . They were also asked to provide contact 
names and addresses. Due to space 1 imitations and an effort not to turn 
the P r be eedi rigs i n to a c ommerc ial catalog, each entry is very 1 imited. 
Readers are invited to contact these people for more detailed information 
about the spec if ic products of i nterest . * 



To facilitate the search process, the entri'es are organized.into foar 
sections by area of appl ic at ion (1) general, (2) managment, (3) 
instructional, and (4) tools. Within each section, the vendors are listed 
alphabetically. When j;avail able, hardware requirements and costs have been 
provided. 
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Pp.1 lett Library Book Company • * - m 

4065 Northwest Highway , 
Crystal Lake, 1 11 iriois 60014 

Contact People: ; 

- - Andrew Larson, Director, Micro Division, 800/435-6170 
Selected _Products_of_Interest to Spec jal Educators: 

Distributors ctf quali ty educational software. Unique demand-printed 
catalog has the capabil ity of prov iding the most up-to-date software 
and prices. Catalog contains a special educat it>n section. The 
company also has two software showrooms where anyone may preview 

software prior to purchasing . The showrooms. 'are located in Crystal 

Lake, Illinois, and Valley Forge, Pennsylvania, 

Gamco Industries 
Box 1911 

Big Spring, Texas 79721 
Contact People: 

Carol Hunter, Marketing Director, 915/267-6327 • 

Selected Products of Interest to Special Educators: ,_ 

Gamco Industries sells microcomputer software through our * 
comprehensive 68-page catalog. We carry computer programs and books, 
in various subject areas for the Apple, Pet, TRS-80, Atari, VIC and - 
Commodore 64 machines; We off er _a_30-day, money-back guarantee. 
Gamco carries other products, chiefly filmstrips and cassettes, books, 
games , and transparenc ies through our other catalogs . 

J. L. Hammett Company 

Hammett Place 

Braintree^ Massachusetts 02184 
Contact People: 

Rick Holden, Manager, 617/848-1000 

Bonnie Turrenti ne , Assist ant Manager 

Pat Quimby, Admin istrative- Ass istant 

Ruth Ann Alexander, New England Software Specialist 
Selected Products of Interest to Special Educators; 

Distributes over 600 software titles for the Apple, TRS-80, IBM PC, 

Atari , and Commodore computers. The product 1 ine incl udes software 

products for admi nistr ation, 1 anguage arts , math, and computer 

literacy. 

New Engl and School Supply 
P.O. Box 1581 

Springfield, Massachusetts 01 101 
Contact People: . _* 

Michael d. Sreiner, Manager, 413/525-641 1 

Leonard C. Campagna, Sales Manager, 413/525-6411 1 
Warren Luthgren, Purchas ing Agent , 413/525-641 1 
Sel ected Products of Interest to Spec ial Educators : 

Stocks over 14 ,000 different educational products in the Springfield, 
Massachusetts, warehouse. These .products _ incl ude learning aids, art 
materi al s, papers, school and office suppl ies, school ai\fl office 

furniture, .library supplies, microcomputer software, and_furniture, 

New England School Supply selects products manufactured by_the world* s 
most respected manufacturers incl uding Mil 1 iken, Binney & Smith, 
Atari i and Apple. 

Radio Shack 

1400 One Tandy Center 

Fort Worth, Texas ; 76102 
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Ron Moore, Eastern Educational Marketing Manager^ 817^390-3527 

Scott Bowers, Western Educational Marketing Manager, 817/390-3910 

Selected-Products of Interest to Special Educators: 

TRS-80 m i cr be omp u t e r - • 1 6K t o 512K. memory ^ blaotk and white, co.lor^ 

spund--computer-ass isted and computer-managed instruction--$lQQ to 

$4,000: All grade levels. ^ 



Reston. Publishing Company * 
1.1480 Sunset Hills Road - 
Reston, Virginia 22090 

Contact People: i^. < 

\ Carol King, Editor, Computers in Education, 703/437-8900 

Selected Products of Interest to Special Educators: . 

: Microcoroputer_Handbook^for Speci al Education , Dolores Hagen, 1S84, 

book written for parents ancf teachers . Also distributed by Jfe 

Council for Exceptional Children, January T984, £15. 95. 

Apple LOGO Primer ; Gary Bitter and Nancy Watson, June 1983, $14:95. 
-My Students Use Computers, Eev Hunter, June 1983, $16.95. ; 

NOTE : Free educational catalog available. » ; ' 



MANAGEMENT COMMERCIAL 

American Guidance Serv ice : 
Publishers' Building 

Circle Pines, Mjririesota 55014 ' , 

800/328-2560, 642/786-4343 / 

Contact Peop^ 

Mary Louise Bergee, Vice President-Conferences • 
v /'Gary. J. Robertson, Director of .Test Development 
■' Dorothy B. Chapman, Director of Program Development 

Selected Products of Interest to Special Educators: 

Woodcock Reading .Mastery Jests ; _ (WRMT)--A comprehensive battery of 
individually administered reading tests for kindergarten, through grade 
12^ in two forms. These multipurpose tests are used to help detect 
reading problems, to group stuoVits for instruction, and to evaluate 
school reading programs. WRMT, Form A: $37.50, WRMT, Form B: $37.50. 
ASSIST for WRMT --A microcomputer program for.instantaneous score 
conversions, record storage, and retrieval of the Woodcock scores on 
the Apple II Plus computer wjtfe 48K memory. $29.50. 
Kaufmann Assessment flattery for Children (K-ABC)--An individually 
administered measure of intelligence ana^ achievement for children ages 
2 1/2 through J2 1/2_years. The K-^BC %ssesses\the ability to salve 
problems using simultaneous and sequential mental processes. A 
separate Achievement Scale measures children's acquired knowledge, 
including skills in reading and arithmetic. K-ABC Kit (regular 
edition): $135.00. K-ABC Kit (special editjww): $168.00. 
ASSIS T for K-ABC— Enables-use of the Apple^II PJus or Radio Shack 
TRSrSd to compute K-ABC .derived scores and generate student profiles 
highlighting significant strengths arid weaknesses. 



Curriculum Associates, Inc. ~ j 

5 Esqujre Road t 

North Bitlerica, Massachusetts 0186? 

Contact People: - I 

Patricia McLaughlin, Computer Service—Special 1st 

Barbara Russel 1 , .National Sales Manager 

F.rank Ferguson, President 
Selected Produces .of Intere.st to Special Educators: 

Computer-Managed Spec i a 1 Educat ion Programs 

BRIGANCE Diagnostic Comprehensive Inventory of Basic Skills-Criterion' 
Referenced Assessment,' $99. 

20s * 
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Assessment, $99.9$, 

BRISANCE Diagnostic .Inventory of Basic Sk ilis-Cr iteribh Referenced 
Assessmen t, $59,95. \ _ _\ . _i _ 

* BRIGANCE Diagnostic Inventory of Early Bevefl opmen t-Cr Iter ion 

Referenced Assessment, $57:95. i_ 

ENRj_GHT Diagnostic Inventory of Basic Arithmetic Sk i 11 s-Cr i ter ion 
Referenced Assessment, $79,95, V 

E^Ed Computer Systems, Inc. 

71-1 1. 1.1.2th Street 

Forest H1]is,_NeW York 11375 - f 

Contact People: 

M . A, Stiskin, President, 212/268-0020 

Tow R; W 1,1 1 iartis, Director of Development, 212/268-0020 

Selected Products of Interest to Special Educators: ;. * 

Student Information Record— sophisticated (J at a Sase management 
software for special education administrators --O/M Cased for 
microcomputers, al so operating on minicomputers ;*nd mainframes: $2,495; 
' Behavior Object rve P laf> -produces -each student's IEP from data base of 
7,500 annual goals and short-term objectives in eiSientary arid 
secondary^curricuTam. are/is; $1,249 

r K- 12 M icrbmedia^ Ihc, 

172 Broadway. • . _ . 

Wdbdcliff Lake, New JeV-sey 07675 

Contact People: 

Alan Zoldan,. Publisher, 201/391-7555 
Leslie Nassau, Editpr \ x- 

Pam. Weber.,. .Marketing Manager ; ' " — > \ 

Anthony : ?chweiker, Pres ident * ' 

Selected Products of Interest to Special Educators: 
Ihe IEP Kit-* IEP customized report generator 
The COMPOSE Curr icul um--preprogrammed IEP data base , 
Many reading and number. readiness programs,. P TAT, Error Analysis 
Report, ECHO I] Speech Synthesizer, early childhood learning 
games --a 1 1 offered to schools on free, 30-day approval. 

Learning Systems 
3 Peter Circlfc 

P.O. Box 15 M " 
Marblehead, Massachusetts 01945 * 
Contact. People: ... - ■' ■ Jft 

ehristine_A;_Dhionis, nee Present/Marketing, 639-0114 

Kristine E. Rhoades, Staff Associate, 639-01 14 

Selected Products of Interest to Special Educators: 

Special Educ-atioo -da ta M anagement System - -Sav>e^ and sorts data' 

necessary for mandated reports. 

In dividual^ Stu d ent Management - ■Compoter-f ac i 1 Rated indiv idqal 
educational pT^rTs and progress reports. ■•. 
^QfA*d re Programs 



Hand-Tai lored 



upjective wana|i_s . i-naivrpgai learr^ing^ Object iyes -~vorumes l and 2 
Contain .approximately 9,000 behwiv ipral objectives in areas addressed 

by IEPs. .„ \ . ■;•? . . - 

Consaltgnt. Adrj^n istrat iver Serv-ices— Learn mq Systems consults to many 
SchodT systems on the cost-effective management of special services. 



learning Tools 
686 Massachusetts Avenue 
Cambr idge, Massachusetts 02139 
* 17/^64-8086 * 
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Joan Thormann, Educational Consultant 
• . Kirk Wilson, President 

Selected Products of Interest to Special Educators: * 

Adrhi his tr at iye_ Planning System-- Interact ive _ access .to a 1 arge student 
or client database.. Print user-defined reports and. answers 
administrative inquiries. Useful for student or client counts, 
program planning, local, state, federal, reporting and other 
requirements:, Automatically updates administrative files from 
information maintained with the individualized planning system (IPS). 
Pr ice: . $1 , 195. 

- Individual ized Planning System--Ma inta in , locate, and print student or 
client information. Create indi vjdua 1 i zed plans and other 
user-defined individualized reports:. Confident ia 1 i ty ma inta ined 
through passwords and authorization levels. Items of information may 

b?_adapted for current_use. and future needs by non-technical 

professionals- Use with the Curriculum Management System (CMS) f or - 
individualized goaj planning. Price: $495. * 
Curr iculum Management Sys tem--Centra 1 i ze and. coordinate instructional 
and services resources including goals and objectives, text bbb&, 
learning activities, library materials, f ilms* and others. Create, 
access, edit, and print curricula_in any subject area: Use with the 
Individualized Planning Sys tern (IPS) to create individualized plans. 
Pr icei__$?95^ __ z 

Audience: Adm in jstrators , superv i sors , curr icu lum developers , 
teachers, counselors, clinicians, and others involved with planning 
individualized services. 

Microcomputer Education Applications Network (MEAN) 

256 N. ..Washington Street 

Falls Church, Virginia 22046 

703/536-2310 

Contact Peop le: 

Alfred J . Mor in, Director .; 
Selected Products of Interest to Special Educators: 

Workshops on microcomputer applications in special education 
instruction and administration; all admnistr at ive levels including 
SEA, LEA, and special interest groups. Price: $485 and up, plus 
travel arid per diem. 

Soft^«y(Modui'arjzed _Student Management Systems J a 1 lows special 
edlcat ion Ss t*drai nistrators to develop- a pupil data base, prepare lEPs 
f£r parent signature, prepare teacher guides, maintain a bank of 
ipjectives, and prepare summary reports. Price: operating system, 
$500; 10 modules, $485-$650 {sold individually),. 

Demonstrations of adaptive devices and new technologies with special 
educatjon applications. 

Newsletters- Mean Brief- -a quarterly newsletter that h^lps 
microcomputer" users keepkjp to date on applications in special 
education. Price: $10 per year. 

OUTREACH 

Pre Co 1 lege.Programs * 

MSSD Box 1 14P 

Gal ]audet Col lege 

Washington, _5.C. ?S$VT 

202/651-5048 

Contact People: . _ . : 

Michael L. X&n inger , Dean, Kendall Demonstrat ion Elementary School, 

202/651-5286 

Selected Products of Interest. to Special Educators: 

Comprehensive elementary- level curriculum guides in language arts, 
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hearing - irnpaired stadents. Also curriculum management software for 
computers . 



Precision People, Inc. 1 * 

3452 North Ride Circle South - . - .;• 

Jacksonville, Florida 32217 1 I 

Contact People: . • 

Diane T. Tr j f i 1 ettj^-Pres ident , 904/262-1096 . 

- . Barbara J. Tracy, -Execative Administrator - 904/262-1096 ' 

Se 1 ec ted P rb due t s b f In te re s t to- Spec i a 1 Educator s : 

SPARK-80--K indergar ten „ through 8th-gr ade math . series .contain ing 
programs providing instruct ion, drill, game, and assessment : The 
complete courseware includes 103 disketteSo Price, $2,995. 

WISCR-80--Trans lates WISC-R results into mean ingful clinical 

^interpretations and educational recommendations. Computer report, for 
psychologTsts_and educators. _Price r : $298. 

PIAT-80--Transl ates results of the Peabody Individual Achievement Test 
(PIAT) into meaningful educational strategies. Price: $149. 
WAISR-80--A diagnostic program for the Wechsler Adult Intelligence 
Scale for-Psychologist . Price: $299* 

I UK I A- NEBRASKA AUTOMATED SCORING S YSTEM~-Tabu 1 ates all of .the Standard 
profile scales. Price: $199. 

Sk il lcorp Software , Inc. ^/ : " 6 

1711 McGaw Avenue ' • " .■ ' 

Irvine, California 92714 V ' ' 

800/854-3688,714/549-3246 

Contact People: 

G-eprge CampbelJ_, __rxecu t Yve V ice President 
__ . Robert Jewet^gjjgenera 1 Manager 

Se lected Products of Interest to Special Educators: . 

Computer Management Systems ( CMS) in t Reading and,Math--Th is system 
reads and scores.cr iter i Jfc-refe'renced.. tests and transfers data to a 
microcomputer. It uses CMS programs to generate statistics, reports 

and prescriptions. Price: . $30 (diskette/backup). 

A. I. D.S. --An Authoring System- -This package is an authoring system 
designed to create CAI w i thou t needing to know how to use a 
programming language. . \ 



Southern Micro Systems for Educators . 
716 £ast Davis Street __ 

Burlington, North Carolina 27215 ; 
Contact People: 

Richard H. Swank, President., 800/334-5521, 919/226-7610 
Selected Products of Interest- to Special Educators: 

V UN I STAR I Pre-IEP, for Learning Disabil i ties- -Elementary through junior 
h igh. Pr ice: $650. ' ^ ; 

P.E.A.R.--PIAT Error Analys is' RepoK . Pr Vce: $395. 
WISC-R Computer Report. Priced $495.. 
WAIS-R Computer Report. Price: $495. 

ACCUMULATOR 1 1 data %ase designed for educators. Pr ice: $175. 

The audience shoal.d 'include all special education supervisors. - 

UNICOM 

297 Elmwood Avenue .-; ;_ 

Proy idence, Rhode Is 1 arid '6290 7 

Contact People: . ... .. . . _ . 

Richard Casabonne, Marketing Director , 401/467-5600__ 

Jean Muccini, Sales JManager/Con nect icut-New York, 203/838-3617 

_ . Joseph Curreri, Sa le's .Manager/Massachusetts-Rhode Island, 617/329-3950 

Selected Products of Interest to Spec la 1 Edac ators: _ 

UNICOM Educatio nal Management Serfes -~The Grade Reporting Module is 
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designed to maintain data on students, courses, Instructors, and 
enrol lment . _From th Is .data you can print report cards 4 .ca leu 1 ate 
grade point averages and also produce student and instructor 
schedules. The School Ihyentbry Modujeal lows the management of 
various media and patron data. Specific functions include circulation 
- control; generation of Inventory status reports, past due notices, and 
utilization statistics. Applel 1+ or lie: Dual -disc version: 
$.2 50/ module,, Corvus version: $450* 

NMT--T he Network Manager's Too1k1t--The Network Manager's Toolkit has 
been lies Igned spec if lea] Ty f or the Cory us network Iboth Omn inet and 
Multiplexer), The Network. 'Manager's Toolkit_is composed of two 
distinct parts: UNICORE and UNIMENU. UNICOR is a network management 
language. It extends Applesoft BASIC, adding 20+ new commands 
(keywords), which. may be invoked e Ither from.withln an appl I icat Ion 
program or directly from the keyboard. UNIMENU simplifies the task of 

developing menus. It provides an additional level of user-application 

security and__a common Interface to - network appl Icatlons. The cost of 
the Network Manager's foolk 1t is $300, Including one UNIROM card.' 
• LOGO for Your App le Computer Network--UN ICOM has created a version of 
Terrapin LOGO designed to be Used on Corvus networks. Any size Corvus 
d 1 sc may be u sed and any n umber of Apple c omp uters may be used (up to 
-the limit supported by the_network j . The cost is $300, which includes 
a Terrapin manual, one UNIROM card, complete network version 
documentation-, and installation diskette. A UNIROM card is required 
for each Apple compater on the network (there is a licensing fee of 
$50 per card) . 

Valpar International Corporation 

3801 East 34th Street, Suite 105 

Tucson, Arizona 85713 

602/790-7141 

Contact People: 

Thomas. Brandon, Execat1v_e_V ice President 

Michael Lesriik, Director of Training 

Pamelas. Corey ^ Sales Director 

Selected Products of Interest to Special Educators: 

M^SA (Microcomputer Evaluation and Screening Assessment of 

haads-on group testing, individual computerized assessment, _with data 

entry- and .access profile resulting In a printed report and D.O.T. 

P r of AlP. Program without computer materials for 4 evaluees: $4,975. 

flo consumables. 



Computer Skill Builders 
Box 42050 

Tucson, Arizona 85733 

602/323-7500 

Contact People: 

W11 1 1am G. Cr ider, Managing Editor 

Steven Weintraub, Sales Manager 

Selected Prodacts of Interest to Special Educators: 

Math Sk il 1 Bu ilders--PiagnosiSi _tutor jal^ assjgnment i and pr act ice _ in 
' mathematics. This program adjusts itself to the.skill level.of the 
user^ Requirements: 3rd-grade reading skills, TRS-80 with 2 disc 

drives. Price: $75_each or_$250_for_a_set of 4. 

Create Your Own Greeting Cards«-Students learn communication and art 
skills on an Apple 11+ or He with T disc drive. Grade 2-Adult. 
Price: $39.95. 
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Creative Publications * 

P.O. Box 10328 

Ptilo Alto, Cal ifdrhia 9430.1 

415/968- nni. 

Contact People: 

Maggie Hoi [)er x ,'VYce __Pres 1 [den t/ Sales arid Serv ices 
George Bratton, Math Product Manager 
Linda Hoi den, Computer Product Manager 

Selected Products of Interest to Special Educators : _ _ 

BASIC Disc overies : _ A Problem-Solv ing Approach to Beginning 
' P r o'q r Trriirrn q -^Kr\ in Trod u c t i on ~To~~ b eg inning programming. Coh tains 
' addtt fonal c lassroom activities, reproducible activity sheets, and 
answer key. Grade 4-Adult. Price: $8.95 each: . 
Problems for BASIC Discoveries— Contains motivating problems and 
act lv ; it ies to prov Tde_ practice in BASIC. Includes a set of assessment 
activities for BASIC commands, discovery activities that encourage 
students to predict program- outcomes, debugging activities, 
flow-chart ing activities, and 20 problems for computer solutions. 
Grade_4-Adult ,. Price: $7.95 each. 

Pascal Discover 1es--Breaks up the task of learning Pascal into a 
serfes ~oT easy, step-by-step activ ities . Includes activity pages 
suitable for reproduction. Use as a ^teacher's resource or student 
text. Grade 6-Adult. Price: $7.95 \ach. 

The Great Computer 6ameWorks --StudentsS5 > an create their own computer 
g ame s . ~No programming required . Stutiem^ answer quest Ions arid move 
their playing pjeces around the track. For Apple II, 48K, s ingle-disk, 
drive. Grades 2-8. Price: $59.95. 

FasTrack Quizzer: Action game to quiz students on facts that they 
need to memorize. By answeriag questions, they can race their cars 
around the track. For Apple II, 48K single disk drive. Grades 2-8. 
Price: $39.95. 

$ 

Cu Isena ire Company of America 
12 Church Street, Box D 

New Rochelle, New York 10805 S 

914/235-0900 

Contact People: 

Jeffrey B. Sellon, Vice President 

Selected Products of Interest to Special Educators: 

Math Ideas with Base 10 B1ocks --Extends the pse of base lOblocks to 
the pictorial level through vivid d 1 s p 1 ays of the pi ace value 
materials.. The diskette reinforces counting, .comparing, addjtjon, _ 
subtraction, multiplication, and division with particular attentionto 
the transition to paper and pencil work. Grades 1-8,. Pr Ice: $49.95. 
Building Estimat Ion Sk 111s--uses a hidden p icture format tied to 
correct answers for questions Involving round ing numbers, percentage, 

add i t ion ,_ sub tract Ion i A _mul 1 1pl Icat loh'i arid id 1v 1 si on. __ Volume^! 

provides ^practice rounding 2-_to 7-dlgi t whole npmbers and estimating 
a percentage of a number. Volume 2 provides practice with estimating 
the sums, differences, productsi arid quotients of 2- to 7 - d 1 g 1 t whole 
numbers. ..Grades 3-8;. .Price: $65 (2 diskettes j. 

Geoboard Geometry and Measurem ents -Extends the use of geoboards to the 
P ictorjal level through _v i y Id displ ays of _ a_25-p in geoboard . _ The 
diskette reinforces rpler reading, measpring of line segments, 
constructing paral 1 el and perpend icul ar 1 1 nes and the area and 
perimeter of rectangles, triangles, and other polygons. Grades 3-8. 
Price: $49.95. 

Floppy Enterprises . 

716 East F.il lmore 

Eau- CI a ire, Wisconsin. 54701 - 

V15/835-0310 f 
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Contact People: 

JaniceM. Ke j j , Partner 
Prise ilia D._ Resting, Partner 

Selected. Products of Interest to Special Educators: 

The Floppy _Teache s " --Ser les has been designed for young children, 
nonre ader s, TncITtu dents with special needs. The fol lowing progr ams 
are available for the Apple on DOS 3.3_dlskettes. ( What is Missing ? and 
Same and Different are also available for TI99/4A.1 
How _to FTfnt Letters and Numerals — des igned to help ch i 1 dren master. . 
€fi¥ ~~p r inting of alphabet letters a n d the numerals. In addition to the 
ca P tjtSl letters, small letters, and numerals 0 to 9, the following 
options are available: various strokes, groups of ]*§Sfrrs_ having 
similar characteristics, and the choice of- any capital letters, small 
letters, or numerals. Appropriate for small -group a^well as 
indiv idual instruction. Price:. $34.95. 

What ^Is Miss ing ?--An exciting educational game that teaches children 

to identify parts missing from whole objects. When identified, the 

missing part floats to where it belongs. Price: 5^9 .95 . 

Same and Different—A visual perceptual game that requires children to* 

distinguish between two objects. (rabbits, ships, etc.) or two letters 

that may be the same or differ in. some way. Price: $29.95. 

Letter > and Nu me r a 1 1 Re c b gri i t i on i - - A y i s u a 1 perceptual pme that helps^ 

the children identify individual letters (capital and small) and the 

numerals 0 to 9. Price: $29.95. 

Hartley Courseware, Inc* 

Dimondale, Michigan 48821 

Contact People: 

Rosie Bogo, President, 616/942-8987, 517/646-6458 

Selected Products of Interest to Special Educators: 

Educational Software for the Apple II, He, and Frankl in ACE 1000. 
Special Featares: Record keeping—Content may be modified to meet the 
needs of the child and read ing leveK Some programs have the 
capability of synchronizing voice for directions and feedback. 

Laureate Learning Systems, Inc.' : 

} Mill Street _:_ 

Burl ington, Vermont 05401 

Contact People: 

Dr. MarySweig Wilson, President, 862-7355 
Bernard J . Fox , Vice Presi den t 
. Steven Goodman, Marketing Consultant _ 

Selected Products of Interest to Special Educators: 

E Irs t •Words--Th js_ progr am. uses animation and speech to_ teach the 
meanjng of 50 essential notans. For learners .in. the langaage 
development ages of 9 to 24 months. Price: $185 . 
First Categor_ies--Uses ; graph ics , speech, and text to- train six- noun 
categories. For learners at the beg inn ing read ing s tage and 1 earn ing 
disabled youngsters hay ing trouble, wjth_c ategor izatjpn. Pr ice 20. 
Micro-LADS--Uses animation and speech to teach 26 language concepts. 
For learners between the language development ages of 2 and 5. 

Price: $1,000 for complete 6-d iskette package. 

Speak Up-- Is a .versatile .util ity program that works with an Echo II 
Speech Synthesizer to add speech to conventional programs . It 
contains a dictionary of more than 300 words arid 40 functional phrases 
that can be used as an augmentative communication system. "Price: $95. 
Al 1 programs requ ire an Appl e 11+ and an Echo II speech synthesizer. 

teaming Tree Software, Inc. 
P.O. Box 246 

Kings Park, New York 11754 
516/462-6316 
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Contact-People: . 

P h y 1 V ) ? _ Bee k e r , P re s i deri t 

Rita Kapl an-Spina, Vice President 

Robert Nathanson, Secretary-Treasurer 

Selected Products of Interest to Spec Sal _ Educators i 

A complete line of natural voiced software (audio-graphic system) for 

the nonreader or beginning reader (preschool, kindergarten, special 

education). - V 

MCE Inc. 

157 South Kalamazoo Mall, Suite 250 
Kalamazoo, Michigan 49007 
800/421-4157, 616/345-8681 
Contact People: 

Allen Kemmerer, Director of Marketing/Sales 

Florence M. Taber A D irector of _Med 1a_[^v.eloproeht 
_ _ George L. Spengler, Director of Programming 

Selected Products of Interest to Special Educ-ators: * 

ALL .programs have at least^orie branch or a .complete program with in a 
pcogram designed for secondary special edacatjon students and adults 
with learning problems (reading arid conceptual ) . Programs include 
Managing Your Time ($44.95); Financing a Car ($44.95); Analyzing an Ad 
($44^95]; Study Skills: Improvement Series ($165;00; 4 individual 
diskettes, $44^95 eachj^ Problem Solving in Everyday Math Series 
($165.00; 4 individual diskettes, $44.95 each); Buying Skills: 
Learning Improvement Series ( $165 .00; 4 Individual diskettes, $44.95 
each); Job Survival Series ($119.95; 3 individual diskettes, $44.95 
each); Personal Finance Library_($749.95 for 14 diskettes); Money 
Management Assessment Series ($965.00 for 4 diskettes) ; Home Safe Home 

Series ($965.00 for 4 diskettes); Poison Proof Your Home Series 

($210.00-for 5 diskettes); Job Readiness^-Assessment and Development 
Series ($965.00; individual diskettes, $44.95 each). 
ALL programs.are designed for learners with reading and conceptual 
levels from 2nd through 6th grade through the use of branching to 
ind iv idual ize to the specific learner's level of f urict ion irig. 



Mil liken Publishing Company 
1 100 Research Boulevard 
St. Louis,, Missouri 63132 
Contact People^ - 

* _ Michael Moore, Regional Sales Manager; 314/991-4220 ' 
Selected Products of Interest to Special Educators: 

Math Seguences--l-8 Math package^ Price: $450. \ \ 

Comprehension Power-r4-12 Reading. Program. Price:. $1 i 700 . 

Sentence Cbmbiri irig--4-8 Writing Skills Program. Price: $95. 

EduFuni Learning Games--l-8 Math games. Pr ice : $240. 

Hilton Bradley Company 

443 Shaker Road __ 

East Longmeadow, Massachusetts 01028 
413/525-6411 

Contact People:. 

Ronald 0. Weingartner, Director, Sales and Development, Education 
Div i s ion 

Lesl ie.Lawrence, Product Manager, Education Div is ion 
Steve Cox, Regional Manager, Education Division 
Selected Products of Interest to Special Educators: 
' 'Microcomputer programs with _ activity sheets for Apple 11+ and He for 
grades 5 arid up. Math Skills: Division Skills, Mixed Numbers, 
Decimal Skills;; Rat ios and Proportions, Percents. Language: Reading 
Comprehension. I , Punctuation Skills (Commas), -Punctuation Skills (End 
Marks, Semicolon, Colon) , Vocabulary Skills (Context Clues), 
\ocabulary'Sk ills (Prefixes; Suffixes; Root Wordjs), Bu ild ing Better 
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Sehtehces_(C6mb1n1ng Sentence Parts), Ba 1 1d1ng Better Sentences 
(Complex and Compound). Also computer literacy Items. Price: $49.95 
each. 

The Motor Skills Corporation 
P.O. Box 835 

Rockville, Maryland 20853 

Contact People: 

Sam Patsy, President, 301/946-Q969_.._ 

Dr. dulian Stein, Consultant, 703/323 r 2398 

Selected Products of Interest to Special Educators: 

M0T0RVAT0R--A microcomputer-controlled variable-speed movfrig target 
for teaching motor skills. Audience: special' education, adaptive 
P^slcal education/ early childhood development, rehabilitation 
therapy, research, athletics; recreation. Price: $3,265 plus 
shipping; 

Sunburst Communications; Infc* 
39 Washington Avenue 

Pleasantv 11 le, pw York 10570 \ 
914/769-5030 ^ ' 

Contact People: 

Marge Kosel, Microcomputer Manager 

Warren Schloat, President - \- 
Selected Products of interest t*o Special Educators: ___ \ ._ 

Spelli ng for the^Physically Impaired- -Twenty spel 1 ihg 1 s_enable_ 
students with motor impairment or poor coordination to do independent 
; wprk._._There i s _a special f e^ttt«ce_that allows teachers to add, 

subtract, or change words to tailoT^vdW-^sts for student 's_specific 
heeds. Grades 3-9, special education, Price: _ $30. For Apple. 
Dri 1 Is and Games for the Phys ical ly Hand icapped --Produced by MECC. 
Five programs enable motor- impa ired students to use the computer as a 
; learning tool. The student may use a paddle or any key to respond. 

The five drills are Arithmetic Practice, Change, Odel 1 Woods and Odell 
Lake (ecology simulations), and Wrong Note (musical concepts). Grades 
2-6, special education. Price: $35. For Apple., __ 
Memory: The. First Step in Problem Solving-- Includes 10 actjvitje's 
that strengthen students memory skills. Each program uses graphics, 
and sound to stimulate the child's imagination. The ^programs provide 
practice in remembering: sequencing, order, of events, self-testing, 
contents of groups in'objects, matching, parts. of a whole, regrouping, 
and following directions. -- Memory , is- broken into three parts: (1) 
Package A--Grades 1-2, $150; .( 2) Package B--Grades 3-4, $190; (3) 
Package C--Complete Curriculum, Grades 1-6, $250. For Apple. 
Survi vaKMath: _ " Simulat ions --Four s Inflations require students to use 
: their math sR 1 1 Is as the basis for making sound judgments. Grade 
6-Adult. For Apple. Price: $50. 

TOOLS COMMERCIAL 

Maryland Computer Services 

2010 Rock Spring Road <' 

Forest Hill, Maryland 21050 
-Contact People: 

Michael Mason, Vice President; Marketing, 301/879-3366 
Rebecca Stanton, Rehabilitation Consultant, 301/879-3366 

Jack Gflson, Educational Consultant, 404/478-3481 

Selected Products of Interest-to Special Educators: /* 
Cranmer Modified Perkins Brail ler--A computerized version of the 
PPPular_Perkins_Brailler. Microprocessor based; the unit enables 
users to interact with computers and produce hard-copy Braille 
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'documents, graphs, and maps; Documents are stored on standard 

cassette tape, cartridges. ^ • •__ _ : 

Information thru $peech>-Atids -speech output to the compatlng. power and 
data storage:capac1ty of the HP %5 microcomputer . Product. No* 
TCP-20Q,. Pri C e:_ $7i995^$1 1 ,995. :' 

Total Talk and Total Talk II— Art Interactive computer terminal that • 
vocalizes data displayed bri the video screen. Product 'No. TCP-150,,v 
TCP-180, Price: $4,990-$5,995. . ^ 

Speak Easy--A talking output device. . .an audible equivalent to your 
printer. or video display. Product No- TCP- 170, Price: $3,000. 
Software Programs--Talk 1ng.Informat1oo_Maoagement (TCP-1 10, no 
charge); Automatic Form -Writer (TCP-120, $500); The Spoken Word 
(TCP- 130, $750); Braille Production* (TCP- 140^ '$1*000) ; Large Print 
Production* (TCP-145 r $750). 

*Spoken Word Required ■ ' ' - ■ 

Prentice Romich-Company 
8789 Township Road 513 
Shreve, Ohio 44676 
Contact People: 

Carol Fusco, Director of Marketing, 216/567-2906 

Selected Products of Interest to Special Educators: . - 

Shadbw/VET--Vdice control of Apple computer spinal cord injured, 
muscular dystrophy population). Price: $995. 

EXPRE'SS 3--Keyboard emulator fo> access to standard computers for the 
severely physically handicapped. Portable communication aid. Price: 
approximately $5,000. 

ZYGO Industries, Inc. 

P.O. Box 1008 

Portland, Oregon 97207-1008 

503/297-1724 

Contact People: 

Lawrence H. Weiss, President 

G, S. Reardon, Marketing Director _ 

Selected Products of Interest to Special Educators*: 

Manufacturer, de ye 1 oper, and d i s t r i but or b fas si s t i ve e 1 ectr b n 1c 
devices for the profoundly multihandicapped ( incl ud ing _ cormiunjcdt ion ^ 
reading, readiness skill training, mobility, and computer access). 
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> CONFERENCE CASSETTES 



National Conference and Training Workshops 
on Technology in Special Education 



Reno, Nevada 



25-28, January, 1984 



TW-2 
TW-4 

■J.TH-.0 

TH-5 

: :j t _ 

Tfl-B 
, TH-7 

Tli-9 
. TII-IO 

TI1-12 

TH-13 
F-1 



F-4 



F.8 
F-10 



F,ll 
F.13 



F-1 4 
F-15 



- Developing * Implementing Assessment, Remediation A 
InstruKtiiiiiaLMahaHami* . 
I^V'V^.Kv.Po'MiP.'n^* .ln)pL B - m 'nM n 8 P_ a,a Base Manage- 
ment System* In Special Education. (4 Tapesj- 
>J*eninji U»fnerul Session— "The Information Age: Account- 
ability Revisited." — % 

■- Authoring Systems: Their Application In Special Education. 
U Tape) . 

— L^a(l«iaiiip..T>aihlnR.iur-Admihistrsibra of Sp.Ed! in Emerg- 
ing Technology; A Project Overview. (1 Tape] 
lijuizatmn jrf Mhincornputer Technology by the Visually 

Ilandhapnou' I User, 'ji Tape) __" 

Education Management Through -Software Applications. 

(1 Tape) ' •• \ :_. 

-Micros Minis In'Mchigg nl' A Potpourri of Management 

V^a^.(UT^lor_SEA^-lSr^^l^i:.\Zr^^ 

Across to Computers for the Severely, Physically Handi- 
uijipmL-iZ Tapes). . - - 

— Re search on thy Psychooducational Effects of LOCO k As 
sorted Software/Courseware for Preschool Exceptional Chil- 
dtcn '_|_t TftRP-l _ 

— The Selection & Use of Microcomputer Software in Career/ 
Y VD^;atj6^^Jy_PrJ6glain^ng^foJ■ jha>fandlcappedl{j J _Tape)_ j. 

-Raising thn Performance . Levels of Mildly Handicapped 
Students on Standardized Math, Tests Using Computer As- 
sisted Instruction, {1 ..Tape). 

— training Sp. Educators to Use Microcomputer technology > 
j n Ed I uca I 1 ng_ t he Ha ndicapped, ( \ _ Tape ) _ t : 

— Emergirtg Technologies x In Public Education: All dressing 
Equilv for Handicapped Studohts {1 Tape)' ' 

— SE1MS. (2 Tapes)' 

— - Environ m enia L Con t rol : Select i n g ft Trai n Ing Multi-llandi- , 
<■ cuppod Individuals. (I Tape) ",'.•> 

'— CAi A Sp. Ed. Teacher Prep. (1 Tape) 

— Computer Managed Sp. Ed.— A Comparison of 3 Types of 
Btstric4s. (V Tapel > ' 

— Don! Touch that Keyboard: Listen to Me through My Voice 
Input. (1 Tape) rt '__*. _ k _ • 

— New. JDJ reel iinns in Courseware/Soffware; Development ft.. 
Adaptation. (1 Tapo) .; - , 



. F-19 
- F-22 

'- F-24 

> F-25 

. F-2B 

. F 28 

. F 30 



"S-0 
S-1 



S-4 

- S-5 



. S-7 
S-9 



. S-11 
. S-18 
. S-17 



_ — A New Instruction 

School Communiiy for Mildly Handicapped Individual! 
(1 Tape) 

— Goal-Attainment Scaring. (1 Tape) ^* 

— Sp. Educators ft Vendor Expedition: Findings ft Product 
(2 Tapes) 

— A Microcomputer Controlled Videodisc System for Ailing 
Math Assessment. (1 Tape) 

— Help for Administrators — Decision -Making for-the Imj 
_ mentation oJ[ Computet Systems, in ..Schools Jl.TapoL _ 

— The Direct Instruction Educational Model; Hardware ft & 
ware Applications. __ _._ . 

~^J_^!_!^_9P L LT r fL ni _ n 8 _ S P Ed. Teacher Educators 
Microcomputer A p plica Uona. 0 tape) 

— Developing Computer Literacy in Preservjce Teacher Tra 
ing. (1 Tape) 

— M 1 crpep m p u t er Sp, Ed . Da ta Management S y_sjem \JX Taj 

— Microcomputers in Sp. Ed. Highlights of Current Resear 
tl_Tape) . 

— Second Genera) Session — "Computers: An Opportunity, t 
a.pTo6leml M _(i Tape) 

— MAsnty Math— Prototype of an Interactive Educational S( 
ware System. (1 tape) J - - 

— Cpniputers ft Cou rise! i ng in _ S peclal. _Ed_ucaUo_n_.__( 1 Ta pej . 

— Computerized Assessment Information Management — D 
Need It'll Tape) _ ...1 • . ' . 

— Technology Trends ft Net^Pp. Ed. Applications: Am Upda 
(l_Tape) _ ... . 

~~ . I_ rn _P r 9y_*_ n 8_ P^4?_W_ 1 ^_t> , _with Local Area Networks. (2 Tap* 
—The -Effects of Microcomputer- Based instruction on t 
_' A cade m ic * Soc la 1 _Progres_s_pf Ay t i.s.tl c_ S j t uden ta _U . Tapt 

— Kids. Computers and Competence: How to train Others. 
Cl.Tape) »_. t _. 

— Word Processing for the Gifted. ]1 Tape) 

— IlD«JLre_WeJteaIJyJJjIhg Micros? ( 1 Tape) _ 

— Implementing a Statewide Software Evaluating Model. 
(J Tape) - - ' • : 

— A Computer Application for Severely Handicapped Ch 
dren. (1 tape) 



CASSETTE O RDER FORM 




+D CHECK ENCCOSEO CARD EXPIRATION DATS 
Please charge my: 
□ Master 



Card 



□ American 
Express 



R □ VISA 

□ □ □ □ □ □ □ □ □ □ □ □ □ 
Signature (required) v 



CASSETTE PRICES: 



]^4_Tapes $7:00 

More than 5 $6.00 ea. 

Entt're Set $150.00 



. Shipping 



^■Mrnar ilt n I L Si i II t 

ri D C Mcc on> uranviM ^ 

46 So DeLatSey St. Suto 24. Ptaadftna. CaWornia 91 105 
(213>44WMG3 



TOTAL AMOUfsTT ..... $ 




9 

ERIC 



ERIC 



ERIC 



